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Want to add fast-drying qualities, excellent gloss 
and good color retention to your baking enamels? 
You can do all three in one easy operation by in- 
cluding RCI’s remarkable No. 3520 Beckamine in 
your enamel formulations! This urea-formaldehyde 
resin reduces both the time and temperature required 
in baking schedules, gives products excellent initial 
color, good color retention, and extreme resistance 
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to heat, water, soap, fatty acids and weather. 
Particularly suited for use in the manufacture of 
baking enamels for metal kitchen cabinets, refrig- 
erators, automotive finishes and undercoats, No. 
3520 cuts the drying period, helps manufacturers 
speed product finishing. For further information and 
a working sample write direct to the Sales Depart- 
ment in Detroit. 
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No attention needed 
while grinding; no 
solvent loss; easy to 
clean. Abbé Mills are 
world famous for bet- 
ter construction and 
performance. Sizes 
from 9 to 3304 gallon 
total mill volume. 
Write for Catalog 55. 


We also build jar mills, 
jar rolling machines, 
“Dispersall’ mixers and 
special paint processing 
equipment. 
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NEXT ISSUE 


Prevention of corrosion 
through the use of protective 
coatings is being given con- 
siderable attention today. In 
this connection many private 
institutions and universities 
are currently engaged in re- 
search work on _ corrosion 
problems. Among these is the 
Battelle Institute. The Sep- 
tember issue will carry a very 
intersting article on the work 
done at Battelle discussing 
its facilities, personnel and 
current investigations. In a 
later issue there will appear 
a similar article on the work 
carried on by New York 
University. 
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AROFLAT 3025—A new Pure Alkyd for One-Coat Flat Paints AROFLAT 3025 P-40 
provides outstanding... 








At last—here’s a vehicle for your one-coat flat paints that equals 
limed or calcicoater vehicles in non-penetration, yet has none of 
their disadvantages. It’s the new AROFLAT 3025 P-40, a non- 
penetrating, pure alkyd resin. It’s the first pure alkyd resin for 
one-coat flat paints offered not only in regular petroleum spirits, * Flexibility 

: os i ‘ : ° Fil 
but also—in limited quantities—in odorless-type solvent. Write — ey . 

; : ; * Pigment Suspension 

now for complete technical information. * Pigment Wetting and Stability 
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Research and Practice 


T has often been said that a paint formulator 
is in many respects like a chef. He adds a 
little of this and some of that and the out- 
come is a coating which will do a job. To some 
this is known as “cook-book chemistry.” A good 
formulator is to be respected. His “know how” 
is the result of long years of experience and 
study. He uses his knowledge of raw materials, 
mixing and grinding techniques, etc. to develop 
a product which will do a specific job. He is the 
practical man of the industry. 

However, many of us are perhaps not aware 
of the work that is currently being done by the 
research men in the coatings field. These men in 
the most part are concerned with basic high 
polymer studies involved in film formation. 

Too many of us are prone to discount the 
work of our research men in that they are only 
concerned with theoretical aspects and not prac- 
tical ones. 

Take for example the drying of linseed oil in 
which an oxidation-polymerization type of film 
formation is taking place. There have been 
many theories and ideas advanced on the mecha- 
nism of this reaction. Many of these seem plaus- 
ible, but break down when a production prob- 
lem is involved. 

The question of the mechanism of film forma- 
tion is now in the “jig saw puzzle” stage. Theo- 
ries, assumptions, and experimental data have 
been presented as a means to determine what 
goes on when a film forms. Many of these have 
worked out very well, others have not, and much 
has to be learned. But in analyzing the work 
which has been done on this subject over the 
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past twenty years, there is a striking evidence 
that considerable progress has been accom- 
plished. The question then is how long before 
we will know all the answers? There is no answer 
to this question, but with each passing day, week, 
month, and year something will be added to 
make the picture more clear. 

The concepts and theories of the reseach men 
are paving the way toward a solution of the 
problems at hand, which ultimately will bring 
the practical aspects to light. 


New Ruling on Reuse of Drums 


HE Interstate Commerce Commission an- 
awe recently that it has withdrawn 

from Docket 3666 the proposed amend- 
ment prohibiting the reuse of ICC 17-E drums 
for the shipment of liquids defined as inflam- 
mable in the regulations. This order was pro- 
posed some six months ago, and was to go into 
effect September first. 

The National Paint, Varnish and Lacquer 
Association has taken an active part in oppos- 
ing the above proposal, which would have can- 
celled permission to reuse single-trip drums. 
This group has been actively cooperating with 
the National Barrel and Drum Association, and 
as a result an Allied Industries Committee for 
Reuse of Single Trip Containers was recently 
formed in protest against this order. 

If this order had gone into effect, it would 
have meant an additional cost of 25-35 percent 
for new containers over the price of recondi- 
tioned ones. Naturally, this increase would be 
passed on to the consumer, and in many in- 
stances would mean an increase of 3 to 6 cents 
per gallon of product. Also, it was estimated 
that approximately 300 million additional 
pounds of sheet metal a year would be needed 
for the production of new containers. This is a 
sizable amount, and in view of the present re- 
armament program which has prompted a move 
for steel allocations, the ICC had no other re- 
course except to cancel its original amendment. 

The cancellation of this order thus permitting 
the reuse of single trip containers indefinitely 
is undoubtedly good news to the drum recondi- 
tioning industry, which would be wiped out if 
drums must be destroyed after their first use. 

In order to obtain permission to reuse con- 
tainers, paint manufacturers are urged to make 
application to H. A. Campbell, Chief Inspector, 
Bureau of Explosives, 30 Vesey St., New York 
City. 








Fig. 2—Idler Rolls can be adjusted 
laterally for jars varying in size. 





Fig. 3—Single Jar Utility Mill, adjustable 
type. Suitable for laboratory investigations. 





out the paint industry for many 

years but only in comparatively 
recent years has the great versatility 
of Jar Mills become apparent. This 
has been brought about by paints of 
finer textures and better colors and a 
further research into the manufac- 
ture of paints and varnishes. Jar Mills 
are especially useful in the laboratory 
for preparing paint samples, for 
analytical, experimental, and testing 
purposes. They are also being used 
extensively for preparing small quan- 
tities of paint for manufacture. The 
Jar Mill is a very versatile machine. 
It can mix or grind wet or dry mate- 
rial, thin or viscous, corrosive or 
abrasive, hard or soft, forming per- 
fect mixtures or blends with uniform 
distribution and giving complete 
grinding to the desired mesh—all 
this with, as will be noted later, very 
little care and maintenance and a 
low first cost. 


}°: Mills have been used through- 


Fig. 4—Single Jar Mill handles one size jar. 
Rolls are fixed in position and not adustable. 


Fig. 1—Adjustable Roller Type Mill. 





This article was written to be used 
as an aid in selecting a mill, operat- 
ing it, and maintaining it once it is 
in operation. The Jar Mill as it is 
used today is made in three different 
types. The Cradle and Drum Type 
are the oldest and best known. How- 
ever, in recent years, the Roller Type 
has become accepted as most effi- 
cient, most versatile, and easier to 
maintain. Figure 1 shows an advance 
design six jar adjustable Roller Type 
Jar Mill. This type of mill can roll 
jars varying in size from one pint to 
seven gallons by adjusting the idler 
rolls laterally. (See figure 2). Figures 
3 and 4 show smaller roller type Jar 
Mills. These smaller type mills are 
quite often purchased without the 
adjustable feature. This is entirely 
feasible if one intends to use only one 




















Fig. 5—Standard Cradle Type Jar Mill. Jars 
are fastened in cradles by bands and clamps. 


or two different size jars due to the 
fact that non-adjustable Jar Mills 
will handle a few different size jars 
in a limited range. 

A recent patented invention which 
utilizes a convex drive roll and a 
concave idler roll has eliminated the 
difficulty formerly experienced in the 
tendency of the jars to creep on the 
rollers. These concave and convex 
rolls keep the jars centered on the 
rolls at all times. (See Figure 2). 
Figure 5 shows a standard Cradle 
Type Jar Mill in which the jars are 
fastened in cradles by bands and 
clamps. This type of Jar Mill has 
been found to be reliable and prac- 
tically fool proof; its only drawbacks 
being the necessity of clamping the 
jars in the frame, and that only a 
limited number of jar sizes may be 
rolled in any one jar mill. In The 
Roller Type Jar Mill, jars of many 
sizes may be rolled, thus making 
possible various size charges using 
the jar most suited to the charge 
desired. 

Figure 6 shows a conventional 
drum type Jar Mill. This type mill 
usually ranges from 10 to 75 gallons 
capacity and is the one most gen- 
erally used for small production runs. 


Type of Jars 

HE jars may be made of porce- 

lain, stoneware, steel, iron, 
bronze, rubber-lined steel, hard plas- 
tic coated steel, pyrex glass, or soft 
plastic coated steel. Jars have been 
constructed of wood and in certain 
applications work fairly well; how- 
ever, as can readily be seen, a 
wooden jar has many disadvantages, 


particularly when grinding colors, as 
wood stains easily. Jars are made in 
various styles and shapes. The sizes 
ranging from one pint to seven gal- 
lons are most generally made as 
shown in Figures 7, 8, and 9. These 
jars have various types of closures 
for the lids, the usual closure being 
a metal bar over the lid which con- 
nects to each side of the jar with 
metal bands around the neck of the 
jar or through holes in the lip of the 
jar which are provided for that pur- 
pose. The lid is held tight against the 
jar by a screw mechanism, (Figure 
8) or a spring (Figure 7). The jar 
sizes which range from 10 to 75 gal- 
lons are mostly constructed as shown 
in Figure 6 and are usually of the 
fixed type variety; that is, the jar is 
permanently fastened in the Jar Mill 
frame. The closure is turned to the 
top for charging and to the bottom 
for discharging. 


(Turn to page 18) 





Fig. 8—Roalox Mill Jar 
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; Fig. 


are 





6—Jars in this drum type mill 
made of stoneware or porcelain. 





Fig. 7—Loxeal Mill Jar 





Fig. 9—Screw Type Mill Jar 
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ORE 

there 

foreign journals reports on 
the use of Butyl Titanate as a new 
paint vehicle. However, since that 
time no practical or appreciable 
progress has been made on furthering 
the use of this material in the paint 
field. For the benefit of those who 
are actively engaged in development 
work on this material, it was con- 
sidered that a presentation of what 
had been accomplished up to date 
would be of value. 

In 1869, C. Friedel together with 
A. Ladenburg presented two reports 
on a “Série éthylique du_ silicium” 
and on the “acide silico-propionique”? 
at the Paris Academie des Sciences. 
The contemporaries quickly recog- 
nized the importance of the new 
organo-metallic compounds and as a 
result voted the 1870 Award of the 
Academie (Prix Jecker) to Friedel. 

It was in the first of these two 
papers that Friedel explained that 
certain reactions of similar silicium 
and titanium compounds progress 
differently. 

At the same time, Ch. Friedel and 
J. Crafts? described a new derivate 
of the titanium tetrachloride, TiC], - 
OC,H;, with a melting point of 77 C., 
which is derived from reacting 1 mol 
of TiCl, with 1 mol of alcohol. 

However before this, A. Knop* ob- 
served that titanic acid products are 
capable of forming similar colorless 
and transparent gels as certain sili- 
cates. Nevertheless, a long time passed 
before the chemistry of the alkyl- 
titanates received public attention. 


than two years ago, 


appeared in many 


Formation of Alkyl-Titanates 


LKYL titanates can be described 
as esters of titanic acid and 
organic alcohols, which have a basic 
formula, Ti(OR),. The present re- 
view revealed that the most frequent 
types encountered in the R group are 
the alkyl types. Other derivates of 
this type will be discussed later. 
Credit for the first synthesis of 
Ti(OR), substances is given to E. 
Demarcay, who in 1875* described 
experimental reactions of 1 mol of 
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— A Review 





— Developments 


titanium tetrachloride with 3 mols of 
ethyl alcohol, and obtained a crystal- 
line substance, which he defined as an 
“ether titanique”: Ti(OC,H;),4. He 
referred to Friedel’s earlier TiCl, - 
OC.H;, as a product from 1 mol 
TiCl, and 1 mol of alcohol. 

These men indeed established. the 
structural formula of the Ti(OR), 
and they also were aware of the fact 
that the chlorines of the TiCl, can 
one by one be substituted by the R 
groups, whereby various intermedi- 
ates would eventually be obtained. 
This corrected most of Demarcay’s 
experimental findings. 

The fact that titanic acid has a 
with 


affinity for reacting 


substances was found and 


strong 
organi 
utilized in practice by J. Barnes’ as 
early as 1885. He found that treating 
cotton with the reaction product of 
titanium tetrachloride and sodium 
acetate increases its affinity to various 
coloring matters and causes certain 
particular color effects. 

Considerable work on the Titanium 
Chloride reactions was done in 1886 
1887 by Otto von der Pfordten,® and 
subsequently Th. Koenig and O. von 
der Pfordten’® studied the hydrolysis 
of TiC], in the formation of chlorides, 
like Ti(OH)Cl;, Ti(OH).Cl., and 
Ti(OH);Cl. It was found that these 
substances were quite reactive with 
coloring materials. More recently, the 
use of titanic acid derivates as a basis 
for titanium color lakes of acid types 
was investigated by A. Hancock and 
L. E. Stevens* at the College of 
Technology in Manchester, England. 


of 





Organic Titanates 


HE progress of the formation of 

organo titanates based on the 
reactions of the titanium tetrachloride 
was very slow at first. 

It was not until 1924 that Fritz 
Bischoff and Homer Adkins°® reported 
on some interesting work which was 
being carried on at the University of 
Wisconsin. In their studies of the 
alkyl-titanates, they further investi- 
gated Demarcay’s report on a solid, 
crystalline tetra-ethyl-titanate and 
found that in a pure preparation, this 
material is indeed different from 
Demarcay’s description. They found 
it to be a colorless liquid which had 
a distillation temperature of 145 C. 
(at 8.5 mm). In 1930 A. Gardner 
and E. Bielouss’® confirmed Bischoff’s 
findings and described the substance 
as soluble in alcohol, denzene, toluene, 
and mineral spirits. But they also 
found that its alcohol-solution when 
in contact with water produced an 
irreversible gel with the precipitation 
of Ti(OH),. However, they did not 
succeed in applying these solutions on 
a base metal in the form of a gelled 
coating system. 

The descrepancy between Demar- 
cay’s report and the later findings 
was further studied by J. S. Jennings, 
W. Wardlaw, and W. R. R. Way” 
(University of Birmingham, Eng- 
land). They again confirmed Bis- 
choff’s description of a liquid tetra- 
ethyl-titanate: Ti(OEt), and as- 
sumed that Demarcay had an oxy- 
titanate instead, eventually one of 











of 





the type of a tetra-methoxy-titanate, 
whose characteristics would indeed 
fit his description. It was Bischoff, 
who in 1924 produced the tetra- 
methyl-titanate as a white solid sub- 
stance, the tetra-iso-propyl-titanate as 
a colorless liquid with a density nearly 
that of water, and at last, the pres- 
sently most discussed Butyl Titanate. 


Tetra-N-Butyl-Titanate 

REPARATION of this material 

can be started from the titanium- 
tetra-chloride (TiCl,). But even in 
the silicon field, a SiCl, can be re- 
acted directly with an alcohol into 
a Si(OEt), or similar esters. How- 
ever, TiCl, requires a different pro- 
cedure. It was necessary for Bischoff 
to first produce a sodium-reaction- 
product of the alcohol which then in 
a secondary reaction produces with 
TiCl, the desired esters. 

In the case of ethyl alcohol esteri- 
fication, the process could be formu- 
lated as a reaction between TiCl, and 
4NaOEt, forming Ti{OEt), and 
4NaCl. In a corresponding manner, 
Bischoff obtained his butyl titanate 
by first adding slowly 60g of sodium 
to 1200 cc of butyl alcohol, keeping 
the reaction flask in an ice-bath 
throughout the addition of 69 cc of 
TiCl,. This quantity must be added 
very gradually, in the course of two 
hours, during which period the flask 
was shaken frequently. Afterwards, 
Bischoff refluxed the mixture for 
three hours and distilled off the excess 
of butyl-alcohol from the mixture. 


Taki 


By DR. MAX KRONSTEIN 
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The residue was then distilled 
under a pressure of about 10 mm 
whereby the flask was heated from an 
oil bath, which was kept at 250 C. 
The distillate below 140 C was dis- 
carded. The higher boiling distillate 
was freed from butyl-alcohol by heat- 
ing and redistilling it from a bath at 
160 C and again under reduced pres- 
sure. 

In this manner Bischoff obtained 
his butyl-titanate, a yield of 80%, as 
a colorless liquid having a density of 
0.993, a boiling range between 185 
and 187 (10/11 mm), and which is 
soluble in benzol, butyl-alcohol, and 
ethyl-alcohol. 

In spite of various modifications in 
the later literature, Bischoff’s method 
for the preparation of butyl-titanate 
has basically been maintained. 

It was not until a few years later, 
that Bischoff’s co-worker Homer Ad- 
kins together with Donald W. Mac 
Corquodale at the University of Wis- 
consin reported’? an _ observation 
which they made during their earlier 
work on the tetra-ethyl-ortho-titanate. 
Bischoff occasionally became con- 
fronted with a dark blue compound, 
when reacting a solution of 30 g of 
tetra-ethyl-ortho-titanate in 200 cc 
alcohol with 10 g of sodium, and his 
co-workers concluded that the colored 
compounds were derivates of tri- 
valent titanium. They further ob- 
served that the blue salts, when ex- 
posed to air, turned olive green and 
later white, and gave an odor of 
acetaldehyde. 
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Other Methods of Preparation 


N order to avoid the necessity of 

the sodium reaction, Joh. Nelles 
of the I. G. Farbenindustrie, Ger- 
many’ presented a modified process 
of preparing titanic acid esters (as 
the title of the British Patent reads) 
or titanium alcholates and phenolates 
(as the title of the U. S. Patent 
reads). 

Instead of using the sodium-alcohol 
reaction products, Nelles reacted the 
cooled mixture of 50 parts TiCl, and 
150 parts ethyl alcohol (or 300 parts 
butyl alcohol) by adding a calcu- 
lated amount of ammonia either di- 
rectly or dissolved in the same amount 
of alcohol. 

After the reaction has been com- 
pleted, he shortly heated the mixture 
to 50/60 C, separated the precipi- 
tated ammonium chloride and dis- 
tilled the filtrate. In this manner, he 
obtained about 80% titanium-tetra- 
butylate with a boiling range between 
185 and 188 C (at 11 mm). 

Further, Nelles reacted 190g of 
TiCl, with a mixture of 700g of 
phenyl-phenol-carbinol and 200g of 
Benzol under addition of 70g of am- 
monia and obtained a red oil, which 
he described as: 


C,H; 


Ti—O—CH 


‘~* 
C;H,; 


Finally he produced a titanium 
tetra ethylate and reacted 230g of 
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this substance with 380g of phenol in 
a similar manner whereby he ob- 
tained a titanium-tetra-phenylate. 

It was this process of Nelles which 
was used during the war in Australia 
for the preparation of “Butyl-Titan- 
ate” as a new paint vehicle. This 
was conducted by J. C. Kraitzer, K. 
McTaggert, and G. Winter."* Their 
report will be reviewed in more de- 
tail later on. 

At this point, it might be men- 
tioned that more recently Robert J. 
Speer of the Texas Research Foun- 
dation’® encountered considerable 
difficulty in applying the Nelles 
process of using ammonia or organic 
nitrogen bases in the organo-titanate 
production. He feels that the butyl 
titanate as reported by the Austral- 
ians was probably a mixture of tetra- 
n-butyl-ortho-titanate with chloro- 
tri-n-butoxy-titanium and higher mo- 
lecular weight butyl-titanate-esters. 

Speer modified Bischoff’s method 
of producing the tetra-alkyl-ortho- 
titanates. Instead of reacting the 
metal chlorides with sodium-alcoho- 
lates in alcohol solution, he first re- 
acted the titanium chloride with the 
alcohol in a benzol solution and 
added the sodium to this reaction 
mixture later on. 

In this manner he formulated a 
tetra-sec. butyl-ortho-titanate —_ by 
heating-under agitation, 296.5¢ of 
sec. butanol with 300g of anhydrous 
benzene, and by then cooling this 
mixture form the outside to about 0 
to 10 C and adding at this tempera- 
ture dropwise (in the course of 80 
minutes) 95¢ of TiCl,. The agitation 
was continued at this temperature for 
45 minutes, later allowing it to warm 
to about 30 C. At that temperature, 
the stirring was again continued for 
2 hours, before adding 46g of sodium 
in small pieces, allowing the tempera- 
ture to increase slowly within a range 
up to 75 C. 

After keeping this mixture at 30 C 
overnight, it was refluxed for 3 hours, 
and a gel-like product was obtained. 
By adding 100 cc of benzene, the vis- 
cosity was low enough to allow a pre- 
cipitation of the formed NaCl, which 
could be removed by centrifuging, 
and the residue was washed with hot 
benzol. After distillation, a water- 
white oil was obtained, which was 
readily hydrolyzed by moist air. 

Speer produced a pure tetra-tert. 
butyl-ortho-titanate also by transes- 
terification of tetra-ethyl-ortho-titan- 
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ate with a surplus of tert. butanol 
under reflux treatment with subse- 
quent repeated distillation. 

Iso-butyl-alcohol reaction prod- 
ucts of the TiCl, were studied by 
Jennings, Wardlaw and Way in 
1936." 

Titanium-ethoxide or  titanium- 
butoxide have recently been used as 
low temperature catalysts. They have 
been employed by David W. Young 
and Henry B. Kellogg in the form of 
a double salt with a Friedel-Crafts 
active metal-halide, like the AICl,.1° 

Titanium oxychlorides, as formed 
from reacting TiCl, with water, have 
further been reacted with glycerine 
and these titanium-glycero-chloride 
solutions have further been used by 
H. Hancock and L. E. Stevens in the 
precipitation of color lakes.*® 

Uses of Alkyl Titanates 

OLLOWING the earlier use of 

titanic acid derivatives in fabric 
color treatments, Robert J. Speer 
and D. R. Carmody" evaluated the 
effect of tetra-alkyl-ortho-titanates on 
fabrics as waterproofing agents, us- 
ing them as water-repellents on cot- 
ton, wool, and felt. For that purpose 
they used the alkyltitanates in very 
dilute solutions, like 1-2.5% solu- 
tions in iso-octane, or isohexane, or 
V. M. P. Naphtha. Thin layers of 
fabrics were impregnated simply by 
immersion and air drying; heavier 
material required the use of air pres- 
sure. After drying the materials at 
room temperature, they showed good 
water repellency and did not lose 
this property in laundering. These 
men used the tetra ethyl-, propyl-, 
n-butyl-, sec. butyl-, and n-octyl titan- 
ates in their tests. They assumed that 
the water repellency effect of these 
treated fabrics is caused by a pri- 
mary reaction with the moisture in 
the fabric itself, which causes a par- 
tial hydrolysis of the titanate followed 
by a dehydration in the drying 
process. In such manner, a gradual 
formation of various hydrated forms 
of titanium dioxide might produce 
the water repellent surface. 

The reason for the use of very 
dilute solutions was, that heavier 
treatments cause a stiffening and 
yellowing of the materials. This 
method offers possibilities in the 
treatment of wood as well. 

Another application was described 
by Carl Martin Langkammerer,*™ 
who made polyhydroxy-materials like 


starch less water sensitive. He used a 
water-soluble organic titanium com- 
pound, which he produced by dissolv- 
ing 2 molecular equivalents of hy- 
drated titanium oxide in hydroxy- 
acetic acid. 


Paint Vehicles 


Y far less explored is the question 

of use of the alkyl titanates di- 

rectly as Paint Vehicles, as it has been 

suggested by J. C. Kraitzer and his 
coworkers." 

They observed that these esters, 
when spread out and allowed to dry, 
formed films, which, although brittle, 
were considered as having a possible 
value in surface coatings. Butyl-titan- 
ate has been preferred over ethyl- 
titanate, because of its lower tendency 
to hydrolyzation. 

In the experiments, the authors 
combined 100 parts of butyl-titanate 
with 30 parts of titanium dioxide, 30 
parts of dry ground mica, and 30 
parts of ethyl alcohol. In order to pro- 
duce a slight degree of hydrolysis, a 
small amount of water was added. 
Usually 4 parts of water were incor- 
porated by wetting the pigment first. 
It was observed that these films did 
not crack (at least not before very 
heavy films were applied), at a time 
when the water-free paint cracked. 
The paint was described as having 
very good adhesion to glass, but on 
tin and steel the results were not satis- 
factory and the steel corroded. 

The authors believed that the re- 
sults could have been improved by 
using wet ground mica, because of 
its better leafing characteristics. How- 
ever, it was not available to them at 
the time. Therefore, new tests were 
based on aluminum flake (XX fine) 
as a pigment and instead of water, a 
small amount of alkyd resin was 
added. 30 parts of aluminum, 50 
parts of butyl titanate, 5 parts of 
alkyd resin and 15 parts of butyl 
alcohol. 

The paint was found to be stable in 
storing for an eight months period 
and it was applied by brushing or 
spraying. Films on mild steel with- 
stood up to 500 C and increased con- 
siderably in hardness at that time. 
Air-dried films had poor corrosion- 
protective qualities, but they im- 
proved after heating to 200/300 C. 
These baked coatings were found to 
be in good condition after six months’ 
immersion in sea water. 

















These statements are in contrast to 
experiments made by j. Rinse and 
B. Bokhout in Haarlem, Holland, 
who found that air-dried films of the 
tetra-butyl-titanate alone cracked 
badly, powdered off and had no ad- 
hesion.’* In heating the films for one 
hour at 100 C, they found darkening 
of the color and some cracking. One 
hour at 180 C gave a clear brown 
color, and baking for 15 minutes at 
300 C produced a dark powder which 
could be blown off. 

This reviewer therefore, checked 
on Kraitzer’s statement of the baked 
aluminum paint, by making a simi- 
lar paint from aluminum flake, 
butyl titanate, and butyl alcohol. It 
was applied as a thin coating on a 
phosphate treated steel panel, baked 
at 100 C for three hours, and a hard 
film was obtained. Its characteristics 
have not been established as yet. 

In 1948 C. R. Bowes and G. Win- 
ter from the Munitions Supply Lab- 
oratory in Maribyrnoug, Victoria, 
Australia'® found that the corrosion 
protection of air-dried aluminum- 
butyl titanate films can also be im- 
proved by keeping the chlorine con- 
tent as low as 0.003% or lower. 

Chlorine is formed during the hy- 
drolysis of the TiC], whereby it might 
have been removed incompletely. 
Chlorine content of 0.003%, 0.024%, 
and 0.40% have been found in the 
Australian butyl titanate as described 
in Bowes’ paper. 

This is in agreement with Speer’s 
statement’® that the Nelles process 
for preparing butyl titanate, as it was 
used in the Australian investigations, 
would easily have a certain amount 
of a chlorine-containing by-product. 

If the chlorine content was very 
low (around or below 0.003%) air- 
dried butyl titanate films showed, ac- 
cording to Bowes and Winter, after 
four days exposure in the corrosion 
cabinet, only a few small and isolated 
spots of attack, and the surface un- 
derneath the film was found to be 
free from rust. Under the same test 
conditions, films of a butyl titanate, 
containing 0.24% chlorine showed 
considerable corrosion. 

An air dried film of a paint, con- 
sisting of 50 parts of aluminum flake 
(XX fine), 50 parts butyl titanate 
(0.003% chlorine or lower), 5 parts 
of alkyd-resin with toluene as thinner 
gave satisfactory performance under 
high humidity conditions. Generally, 
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in order to produce better and 
stronger coatings, the tendency arose 
to modify the butyl titanates in vari- 
ous manners. 


Modified Products 

HAT _ Titanium-Tetrachloride 

can be reacted with water and 
the reaction products may be further 
reacted with glycerine, has already 
been mentioned before in connection 
with Hancock and Stevens’ work on 
color lakes.* As early as 1930 H. A. 
Gardner and E. Bielouss’® reacted 
TiCl, directly with an excess of glycol 
or of glycerol and obtained an al- 
cohol-soluble reaction product. They 
added dropwise 85g of TiCl, to 56g 
of glycerine and 50 cc of toluene at 
80/90 C and obtained at first a solid 
product. By further heating in to- 
luene for 12 hours up to 110 C, 83% 
of hydrochloric acid was split off. The 
reaction product was dissolved in 
200 cc of hot water and remained 
water soluble. Films, made on glass, 
dried over night, but they still re- 
mained water-soluble. 

Using glycol instead of the gly- 
cerine and fractionating the crude 
titanium glycolate (in the heat as 
well as in the cold) a hydrolyzed 
product was obtained which, was 
soluble in water and in alcohol, but 
not in toluene. It formed films on 
glass, cement, wood, and _ plaster. 
When the material had been applied 
on a smooth polished metal, the films 
showed high gloss. But some of them 
exhibited crazing after 24 hours. The 
same authors obtained more stable 
films by using certain combinations 
with cellulose esters and ethers. 

By heating Alkyl-Titanates, like 
Titanium-Ethylate in an alcoholic 
solution, (instead of using the TiC], ) 
with glycerine, a product was ob- 
tained which was miscible with water 
in all proportions and then formed 
stable glycerogels. But its films did 
not have good adhesive properties. 

In 1948 I. Kraitzer, K. McTaggert 
and G. Winter®® used their butyl- 
titanate instead of Gardner’s Ethyl- 
titanate. By modifying the propor- 
tions of Butyltitanate and of Glycer- 
ine, they obtained different products, 
varying from a clear and crumbly gel 
(15 mol glycerine and 1 mol butyl- 
titanate) to a clear, resinous, in- 
fusible substance, which was insoluble 
in organic solvents (4 mol glycerine 
to 1 mol Butyltitanate). These were 
of little industrial value. 








Therefore, they proceeded in first 
reacting the glycerine (84g), with 
linseed oil (700g) in the presence of 
(0.343 calcium hydroxide using, for 
45 minutes, a reaction temperature 
of 230 C. Thus, they first formed di- 
and mono-glycerides and reacted 
these (600g), (instead of the pure 
glycerine) with the butyl titanate 
(186g) at 150 C, heated it about 75 
minutes, until no further butyl al- 
cohol was developed. During this 
process a stream of carbon dioxide 
was passed through the mixture and 
a pale brown oil with a viscosity of 
2.5 poises was obtained. 

But in spite of intensive studies, it 
appeared that these titanium gly- 
cerides also had a limited use, for in- 
stance as modifying agents for linseed 
oil paints. When they were used by 
themselves as in the preparation of 
anatase titanium dioxide paints, they 
showed with increasing pigment con- 
tent an increasing tendency to crack 
under outdoor exposure. They also 
yellowed during the drying, and when 
stored in non-air tight containers, 
they tended to gel. 

As modifying agents for regular 
linseed oil house paints, they were 
used in small amounts in a titanium 
dioxide—buty] titanate paste, and in 
such quantities as to introduce up to 
1.5% calculated titanium content 
into the regular paint. In Kraitzer’s 
tests, these coatings then showed bet- 
ter results in outdoor exposures. 

In a similar manner 250g of the di- 
and mono-glycerides of linseed oil 
were used in a mixture with 25g of 
phthalic anhydride and were reacted 
at 220 C until the acid number had 
dropped to about 2. Then 26g of 
butyl titanate were added and the 
mixture was further heated for one 
hour at 150 C. Kraitzer and his co- 
workers did not find any better dry- 
ing time for these modified alkyds as 
for the regular types, but they felt 
that their dried films were somewhat 
harder. No test data were given in 
this report. 

In other tests, castor oil was used 
as a 100% tri-ricinolein with 3 free 
hydroxyl groups, which could be di- 
rectly esterified with the butyl titan- 
ate, without the introduction of addi- 
tional alcohols. In substance, this 
means that the author tried to attach 
by an ester exchange the titanic acid 
radical (instead of the glycerol radi- 
cal) to the fatty acid chain. For this 


(Turn to page 20) 
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ye TENCY is the property 
i VA L U AT : a material which is evi- 
te nced by its resistance to 


OF 
PROTECTIVE 
COATINGS 





By GEORGE S. COOK, 
Engineer Research and 
Development Laboratories, 
Fort Belvoir, Va. 


properties 
of 


consistency 


PART Il 


flow, represented by an undefined 
composite of propertie s, each meas- 
urable from the complete force-rate 
flow curve as plastic viscosity, yield 
value and thixotropy (1). Viscosity 
of a material is its resistance to flow 
and for true solutions, the resistance 
to flow is directly proportional to the 
force exerted at all times. The yield 
value is the initial pressure required 
to cause a plastic paint to flow, or 
the minimum force which must be 
applied to a plastic before the ma- 
Thixotropy is that 
property of a material which causes it 


terial flows (1). 


to undergo an isothermal gel-sol-gel 
transformation upon agitation and 
subsequent rest (1). In other words, 
a can of paint at rest may appear to 
be of a thick consistency but when 
stirred the decreases. 
When the paint is allowed to rest 
again, its heavy consistency is re- 


consistency 


stored. 

Consistency is an important prop- 
erty of paint since it both affects and 
is affected by other properties. As 
brushability 
and set- 
running and 
The consistency of 


increases, 
within limits), 
leveling, 


consistency 
improves 

tling, flow, 
sageing decrease. 
paint is increased by livering and 
gelling of the vehicle and by reac- 
tion of the pigment with the vehicle. 
The consistency of paint is decreased 
by progressive wetting of the pig- 
ment by the vehicle. The last two 
usually undesirable 
because of poor package stability. 


conditions are 


Factors Affecting Consistency 


Viscosity of Liquid Components. 
The higher the viscosity of the oil 
the greater is the consistency of the 
paint, all other factors being equal. 
Properties of the Pigments. The 
greater the bulking value, oil ad- 
sorption and reactivity of the pig- 
ments, the greater is the resulting 
consistency. 

Degree of Dispersion. The greater 
the dispersion the lower is the con- 


Part I of this series appeared in the 
May issue. 


sistency. The means and forces used 
in mixing regulate the extent of dis- 


persion. 

Temperature. Consistency usually 
decreases with increasing tempera- 
ture and the greater is the consis- 
tency the greater is the effect of 
temperature. 


Factors Controlling Consistency 

Pigment. Consistency may be in- 
creased by the use of high oil ad- 
sorption pigments, by increasing the 
total pigment content, or by reduc- 
ing the dispersion and wetting of 
the pigment. Reaction of the pig- 
ment with the vehicle to form soaps 
may produce thinner consistency if 
the soap serves as a dispersing agent 
or may increase the consistency if 
the soap contributes to the structure 
of the system. Linseed oil house paint 
is usually bodied by pigmentation. 
Vehicle. Consistency may be in- 
creased by using a higher viscosity 
oil, by increasing the vehicle solids, 
by using a poor wetting oil, or by the 
addition of liquid bodying agents. 
High gloss enamels represent body- 
ing by selection of vehicle. 
Bodying Agents. Bodying agents 
consist of overbodied wood oil var- 
nishes, extremely heavy bodied poor 
wetting oils, water, soaps, stearates, 
palmitates and proprietary com- 
pounds. These bodying agents fre- 
quently cause flocculation of the pig- 
ment with a resulting thixotropic 
state. Flocculation of the pigment 
gives a higher apparent viscosity 
since a higher shearing force is re- 
quired to overcome the flocculation 
forces between the pigments. 

One or more of the above meth- 
ods are usually used to obtain the 
desired consistency. In the case of 
high gloss paints, however, care 
must be exercised with pigments and 
bodying agents in order not to af- 
fect the gloss adversely. 


Method of Measurement 


Krebs-Stormer Viscosimeter. (A. S. 
T. M. Designation D 562-47: 
Method 428.1 Federal Specification 
TT-P-141b). 

Thoroughly mix the sample of 
paint and strain it into a 1-pt fric- 


REQUIREMENT FOR CONSISTENCY 


Ready-Mixed House Paints ee yee ee 


Ready-Mixed Trim Paints 


Ready-Mixed Enamels ..... ee Reese 
Ready-Mixed Metal Paints cite rte ed 


80-100 Krebs Units. 
70— 80 Krebs Units. 
67— 77 Krebs Units. 
67— 77 Krebs Units. 








tion-top can, 334 inches in diameter, 
or other suitable container of that 
diameter having the capicity of 1 
pint. Bring the temperature of the 
sample to 25° + 0.25° C. and main- 
tain it at that temperature during 
the test. Allow a minimum of 1 hour 
to elapse between the time the paint 
is strained and the test is begun. 
Stir the paint carefully, to avoid en- 
trapping air, and then place the con- 
tainer on the platform of the 
Stormer viscosimeter so that the 
paddle-type rotor is immersed in the 
sample to the mark inscribed on the 
shaft of the rotor. 

Before starting the test, turn the 
rotor through approximately 100 
revolutions in from 25 to 35 seconds 
Using different weights, determine 
the time required for 100 revolu- 
tions of the rotor. Select weights that 
will give at least two readings within 
a range of 27 to 33 seconds. These 
determinations shall be made from 
a running start, that is, the rotor 
shall be permitted to make at least 
10 revolutions before the count of a 
test is started. Determine, by plot- 
ting or interpolation, the weight in 
grams necessary to produce 100 rev- 
olutions of the rotor in 30 seconds. 

Plot the time in seconds required 
for 100 revolutions of the rotor 
against the load in grams. Report 
the consistency as the weight in 
grams necessary to produce 100 
revolutions of the rotor in 30 sec- 
onds. This value may be taken from 
the curve or interpolated from the 
curve or interpolated from the re- 
sults obtained. 

(From Federal Specification TT- 
P-141b). If it is desired to express 
the consistency in Kreb Units (K. 
U.) reference shall be made to Table 
I, using the weight value determined 
for 100 revolutions of the rotor in 30 
seconds, and 30 seconds as the time. 
If necessary to interpolate, report to 
the nearest whole number. For con- 
venience in determining the con- 
sistency in K. U. at shearing rates 
other than at the specified rate of 
100 revolutions per 30 seconds, Table 
I contains values in Krebs units for 
shearing rates of from 24 to 40 sec- 
onds per 100 revolutions. On some 
paints, however, a Krebs’ Unit rating 
obtained at a low number of sec- 
onds per 100 revolutions will not 
check a rating obtained at a high 


(Turn to page 21) 
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R. CHAIRMAN and those of 
you who are interested in 
painting up the baking in- 

industry: If it had not been for the 
persistence of your chairman’s kind 
invitation to speak I would feel as if 
I had sneaked in the back door and 
ended up in the wrong parlor. Ac- 
cording to the announcement of this 
meeting I am scheduled to tell you 
of the selection, testing and use prob- 
lems of your paints. To get the record 
straight, I am not a paint chemist. 
My job goes all the way from help- 
ing to make Sunshine cookies and 
crackers the very best on the market 
to washing dishes in the laboratory, 
so you can see why I should feel out 
of place trying to tell you paint ex- 
perts something about paint. 


This talk was presented before the New York 
Paint, Varnish and Lacquer Ass’n., Maintenance 
Group, on May 17, 1950 at the Hotel Statler. 
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It happens that one of the jobs 
in our laboratory is to write up speci- 
fications for over 600 different raw 
materials, packaging and mainte- 
nance items which our company 
buys. So perhaps I could best begin 
by giving you my impression of how 
complicated a subject this paint and 
finish problem is to us in the baking 
industry. 

You people probably have accu- 
rate figures but to me it seems that 
there must be thousands of paint and 
varnish manufacturers or distribu- 
tors all who want to sell paint to our 
company, and if we were to give as 
much attention as we would like to 
to every submitted we 
wouldn’t have any time to make 
cookies and crackers and make 
enough money to buy any paint or 


sample 


varnish. 


. The Selection 


oO 


PAINT 


in the 


é 






By STANLEY M. JACKSON, 
(background) 
Sunshine Biscuits, Inc. 


It is said that faith is essential to 
credit, love and hash. I would like 
to add paint to that list. Every paint 
representative tells me that his has 
the very best paint and he sincerely 
feels that it is. When I ask him why, 
and here I am a technical man who 
would really like to know the answer, 
the usual reply is because so and so 
are using it and he mentions a reput- 
able company of good standing. I 
realize, however, that a measure of 
faith is apparently necessary from 
our standpoint, and we are not de- 
sirous of learning the formula used 
in making your paint or any re- 
stricted information. We realize just 
as in making biscuits and crackers, 
there is a lot more to it than a list of 
ingredients, but possibly further 
technical details than are usually 
volunteered would help us to intelli- 
gently evaluate paint. 


Performance Tests 


N ORDER to have some means of 
deciding what paints will be most 
satisfactory for our use, we have de- 
veloped several performance type 

















tests. Perhaps, if we had been paint 
technologists we could have picked 
out adequate tests from the technical 
literature, but we have tried to make 
up our own tests, which are practical 
in application and which will give 
us some measure of how a paint will 
hold up under our bakery conditions. 
Before starting on our technical tests 
there are a few points we try to check 
prior to the performance tests. 

Our first requirement for interior 
paints and enamels, most of my re- 
marks will apply to these types of 
paint, is that they shall contain no 
toxic ingredients. This is of particu- 
lar importance in the food industry 
and some localities have laws to the 
effect that paints containing toxic 
materials cannot be used on the in- 
side of a food manufacturing plant. 

Of course, we want the paint to 
have good covering qualities. At 
times, we have tried to work out a 
highly technical test whereby a paint 
film of a certain thickness would 
be applied under standard conditions. 
However, generally we can size up 
the approximate covering quality of 
a paint when we paint a small panel 
in the laboratory. Another point 
which, of course, must be satisfied is 
that the paint should have good 
brushing or spraying characteristics. 
These points are required of a paint 
used in any industry and, of course, 
are not peculiar to the baking trade. 

We also like to have a paint which 
shows very little or no settling out of 
the pigment. You will probably re- 
cognize this as a test of the fineness 
of the pigment milling. I think you 
paint people generally recognize that 
the finer the pigment, the higher the 
quality of the paint. From a practical 
standpoint, however, we do find that 
sometimes paint will stand in our 
supply room and it not only takes a 
lot of a man’s time to fuss around 
with a shaking machine but some- 
times he is not as thorough in getting 
the paint completely mixed as he 
should be. 

We find that some paints have 
much more tendency to form a skin 
on the surface of a partially used can 
than others. Although this is a minor 
point, a paint which does not skin 
over is preferred. 

We are also interested in a paint 
which has a controlled drying time. 
This should be slow enough for good 
brushing but fast enough for the 
paint to set before there is too much 


opportunity for it to become covered 
with dust. This point is perhaps most 
important in the baking industry 
because of the large number of pow- 
dery ingredients used. 

Another non-technical point which 
we are giving increased attention to 
is the lack of disagreeable odors. Our 
products are very sensitive to for- 
eign odors and they can be picked up 
if there is a paint smell left in the 
room. So we like to pick out a paint 
that has little solvent odor. It begins 
to look as if we are taking a lot of 
time to examine paint when we are 
confronted with 599 other materials 
in the same laboratory. However, 
you will recognize that the above 
tests don’t take too much time as 
they are general and can all be pretty 
well determined merely by brushing 
out a small panel. 


Machine Enamels 


ET me tell you first of all what ad- 

ditional tests we carry out on en- 
amels. We feel that enamels are of 
particular importance because it is 
expensive to strip down and repaint 
a machine, and it is on the actively 
used machines in our plant where 
finishes take the hardest beating. A 
panel of 20 gauge steel 10” x 12” is 
cleaned to a bright texture by etch- 
ing with a medium grade emery 
cloth. The primer coat is applied to 
a dust free surface of this panel by 
brushing in an attempt to get a satis- 
factory cover with a single coat. This 
is allowed 24 hours to dry. We like 
to have samples of primer along with 
samples of the enamel so that we 
can use the same primer that a paint 
company recommends. 

The enamel itself is then applied to 
the surface of the primer coat. While 
we don’t expect this enamel to take 
a week to dry we do allow one week 
of drying and setting in the labora- 
tory before any tests are carried out. 

We are using an abrasion test 
which is carried out by dropping a 
steel ball bearing which weighs 25 
grams or about 1 ounce from a 
height of 3 feet to the surface of the 
panel supported at a 45° angle. Per- 
haps, I should say that we begin by 
dropping the ball a distance of three 
feet and then after making compari- 
sons of the panels we go higher up if 
it becomes necessary to choose which 
paint will stand the greatest abra- 
sion. The surfaces of these panels are 
then carefully examined and rated to 
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see which one shows the least ten- 
dency to chip or crack. This is an 
especially important test because 
most of the enamel failures on ma- 
chinery are actually due to abrasion. 

After this abrasion test, the panel is 
given a very severe test. It is sub- 
jected to a stream of flowing steam 
at atmospheric pressure for 15 min- 
utes. The panel is then allowed to 
cool and the next day is examined 
for any evidence of blistering, curl- 
ing or yellowing. 

Following this test those samples 
which have stood up under the steam 
test are given a second abras‘on test. 
You may feel that this steam test is 
perhaps too severe but actually in o w 
plants steam is used for cleaning our 
food processing equipment, and it is 
a cause for frequent paint failure. 
We hope to avoid this by carrying 
out preliminary tests in the labora- 
tory. 

These same panels are then al- 
lowed to stand with a drop of stand- 
ard grade machine oil. At the end of 
the week, the oil is wiped off with a 
soft cloth and the area is examined 
for discoloration, surface weakening, 
or marring. 

The tests on our interior wall finish 
paints are not quite as intensive. As 
a general rule we use a semi-gloss 
rather than a full gloss or flat. We 
feel that this is a satisfactory com- 
promise to get away from excessive 
glare and still have paints which are 
washable. 


Masonry and Floor Paints 

ESIDES painting a _ plywood 

panel in the laboratory, we pick 
out a spot on a concrete finished wall 
near our ovens where a wall panel 
about two feet square can be applied. 
We use the same abrasion test on 
these plywood panels to evaluate the 
resistance of these paints to hard 
knocks. However, we do not carry 
out the steam tests as we do on the 
enamels. 

I should add that the panels put 
on the bakery walls are painted 
over a previous oil base paint which 
was already on the wall. I point this 
out because we have found some of 
the so called “plastic paints” have 
such a penetrating solvent that they 
tend to crack or lift the original coat 
of paint. In this way the paint under 
test could not be used for painting 
over our present walls which is the 
immediate problem. 
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One half of each panel in the plant 
is masked with an adhesive tape, 
then at monthly intervals we ex- 
amine these panels to compare the 
painted surfaces of the different 
panels with each other, and by lifting 
the adhesive tape we can see how 
much discoloration has taken place 
as compared with the original finish. 
It is of extreme importance that we 
have a relatively fume proof paint, 
and this is the performance test un- 
der bakery conditions which is most 
important in selecting an interior 
wall paint. 


Floor Finishes 


We have given considerable atten- 
tion to various floor finishes for both 
wooden and concrete floors. I don’t 
believe there is anything peculiarly 
unique about our tests. These are 
performance tests where strips about 
3 feet are painted across a busy aisle. 
This aisle is then given the same 
cleaning treatment, rough trucking 
and traffic that it would normally re- 
ceive and at monthly intervals we 
evaluate the performance of the floor 
finish. 

Other Problems 


OW that I have performed my 

obligation of telling you about 
our testing techniques, I would like 
to tell you men what we feel is one 
of the most important paint prob- 
lems so that you will be conscious of 
it and perhaps something can be 
done to improve the situation. You 
have probably noticed a growing ten- 
dency in the baking plants to use 
more surfaces which do not require 
paint. More and more our machinery 
is being made of stainless steel or of 
aluminum which require no surface 
painting maintenance. This will be 
a difficult trend for you people to 
overcome because there are certain 
sanitary features which are not an- 
swered by paint. For instance in our 
plants, we never use any finish on the 
interior surfaces of food tanks, vats 
or other machinery which comes in 
contact with the food. There is al- 
ways the chance that no matter how 
good the quality of the paint may be, 
it eventually will begin to wear or 
peel off and may become a contami- 
nant in our products. On the other 
hand, there is also a tendency with 
the food industries to go to tile or 
composition walls which do not re- 
quire any paint or maintenance. 





There are two reasons for our turn- 
ing toward tile walls. One is because 
of the general idea that they are 
more sanitary than a painted wall 
in that they can be continually 
washed, and the surface is smooth. 
The other is because of the econo- 
mies in not having to maintain a wall 
with paint. These tile walls also have 
the disadvantages of being a very ex- 
pensive initial investment and their 
hard surface is noisy. Every sound 
that echoes against these hard walls 
is magnified to a point where the 
next expense is the use of an acoustic 
ceiling. It seems to me that if you 
men could overcome the disadvan- 
tage I have mentioned, you might 
reverse this trend toward the un- 
painted tile walls. I emphasized the 
importance of working on the dura- 
bility of the paint to avoid the neces- 
sity of frequent repainting, as well as 
on the method of application. I don’t 
suggest that you make any effort to 
get out a low cost paint particularly 
if there will be any sacrifice in qual- 
ity. 

In closing I want you to know that 
I feel complimented on being asked 
to talk before this group and hope 
that my remarks may be helpful in 
further developments in your in- 
dustry. 


_. . JAR MILLS 


From page 9) 


Selection 


N selecting the proper Jar Mill, 

there are a few points which are 
sometimes overlooked. One is the 
matter of proper bearings. This is a 
particularly important point because 
the use of proper bearings results in 
longer life and lower maintenance 
cost. The ball or roller bearing is 
preferred to the sleeve type bearing 
due to the fact that the ball or roller 
type bearing eliminates much drag 
and makes it possible to maintain a 
much cleaner plant or laboratory 
since roller and ball bearings are 
fitted with oil and grease seals to pre- 
vent the lubricant from running out 
over the machine. In selecting one of 
the larger type Jar Mills from 10 to 
75 gallons, it is well to consider the 
dimensions of the jar itself in regard 
to proportion. A jar with a large 
diameter and a short length is pre- 
ferred over a jar with a long length 





and a small diameter. The reason for 
this is that the grinding media and 
the materials to be ground or mixed 
are carried higher and have a much 
longer roll or cascade to the bottom. 
The load is concentrated over a 
much shorter length, thus the weight 
is increased. This increases the grind- 
ing and crushing action and results 
in considerable savings in grinding 
time. 


Balancing and Space 


NOTHER point to 

when selecting a larger type Jar 
Mill is proper balancing. This, too, 
is an important point because an im- 
properly balanced mill will cause a 
greater load on the bearings and the 
drive mechanism. An _ improperly 
balanced mill tends to throw the load 
rather than roll or cascade it and in- 
asmuch as little or no grinding takes 
place when the load is thrown, the 
grinding time is considerably in- 
creased. All mills, regardless of size, 
will grind to equal fineness; however, 
the larger the mill, the shorter the 
grinding time. 


consider 


Another point that arises quite 
often when selecting a Jar Mill is the 
matter of floor space required. When 
floor space is at a premium, a mill 
such as the two-tier jar mill shown 
in Figure 1 affects a considerable 
saving in floor space. Mills of the 
smaller sizes (handling from one pint 
to seven gallons) may be purchased 
in any number of combinations and 
variations. For instance, there is the 
three-tier, three jar mill; the two-tier, 
four jar mill; the three-tier, nine jar 
mill, and many other such combina- 
tions. One thing well to remember 
when purchasing a Jar Mill of two 
or more tiers: Jars of from four to 
seven gallons become extrémely 
heavy when loaded, thus making it 
difficult to place the jars on the top 
tiers of such Jar Mills. 

One very useful accessory which 
may be purchased with Jar Mills is 
an automatic timer. After the length 
of grinding time has been determined 
by test, one can set the timer, start 
the mill, and the timer will stop the 
mill after the predetermined time has 
elapsed. The small first cost of the 
timer will be offset quickly by the 
time savings affected in little or no 
watching or checking while the mill 
is running. 














Another useful accessory which 
may be purchased with the mill is a 
revolution counter. A_ revolution 
counter will also prove useful in de- 
termining running time of batches 
especially where small mills are being 
used in a laboratory where they can 
be more or less closely watched. On 
mills of two or more tiers it is quite 
often advantageous to have sets of 
rolls driven through clutches. This 
will enable one or more sets of rolls 
to be idle while the others are run- 
ning. This is most useful when dif- 
ferent batches are being run on the 
same mill. There is also, obviously, a 
savings on the bearings and running 
gear along with a savings in power 
consumption. 


Selecting Grinding Media 


HE question of which grinding 

media to use can be answered 
best by the trial and error method. 
However, since this is at best a costly 
and time consuming method, it is 
intended here to set forth a few basic 
rules for determining the proper 
grinding media. Hardness and tough- 
ness are prime factors, and if pro- 
duction is corrosive, corrosion resist- 
ance is also of prime importance. If 
an extremely hard and corrosion re- 
sistant media is desired, flint pebbles 
would be the best choice. If it is 
desired to grind different batches of 
material with the same media, porce- 
lain balls would be best suited as they 
are more easily cleaned than flint 
pebbles. If freedom from contamina- 
tion is not an important factor, and 
greatest speed is desired, steel, iron, 
or other metal balls may be used. In 
selection of sizes, it is well to remem- 
ber that the smaller the ball or peb- 
ble, the faster the grinding is accom- 
plished. However, this is true only to 
a certain point. The size of the grind- 
ing media should correspond directly 
to the resistance of the material to be 
ground. It should be heavy enough 
to break up the particle sizes of the 
charge. If the media are too large, 
harsh grinding will result. If the 
media are too small, the grinding 
time will be greatly increased due to 
the tendency of extremely small 
grinding media to float in wet grind- 
ing. The small media will not break 
through the film and contact the 
solid particles, thus decreasing effi- 
ciency. This is what is called floating. 
Also the use of balls or pebbles which 





are too small will cause packing in 
the sides of the jar. If packing should 
occur, the addition of a few chain 
lengths or small metal lengths will 
sometimes remedy this condition. 
Tests have indicated that balls of 54” 
to 2” diameter are ideal as a starting 
point increasing or decreasing diam- 
eter sizes as required. One thing it 
is well to remember is that the size 
of the jar does not govern the size of 
the grinding media. The most effi- 
cient grinding is affected by having 
as many points of contact as possible 
between the grinding media and the 
material. This is accomplished by 
using the smallest sizes of grinding 
pebbles or balls that will effectively, 
through their weight, break up the 
particle sizes of the charge. The ac- 
companying grinding media chart 
will be found helpful in selecting 
quantities. (See Table 1). 


Operation 
we should be filled approximately 


to the half way mark with grind- 
ing media and then the material to 
be ground should fill the voids be- 
tween the grinding media and cover 
them. It is very important to remem- 
ber that enough material must be 
added to cover the grinding media. 
If it is necessary to run a reduced 
charge, that is, less than one-half the 
capacity of the jar, it will be found 
that a slightly longer running time 
will be necessary to accomplish the 
grinding. Grinding time can only be 
determined by test running. The 
length of time depends upon the 
hardness of the material to be ground 
and the fineness desired in the fin- 
ished product. Obviously, the longer 
the run, the finer the grinding. In 
wet grinding the mixture of solids 
and liquid vehicles should be at least 


level with the grinding media. Al- 
though it is general practice to add 
the dry material to the liquid vehicle, 
quite often it is found to be advan- 
tageous to reverse the procedure, 
grinding the dry material to a fine 
consistency, then adding the liquid 
vehicle for the final mixing action. 
Often it is found helpful in wet 
grinding to add a wetting agent to 
the mixture. This lowers the viscosity 
and permits the tumbling energy of 
the balls to expend itself on the solid 
phase of the mixture. The lower the 
viscosity, the finer the grind. Trial 
and error is about the only effective 
way to determine best viscosity. 

When using a Jar Mill either for 
test runs or to produce small quan- 
tities of paint for production, if a 
number of colors are involved, it is 
well to have one or more jars for each 
color. Much unnecessary cleaning 
will be eliminated and considerable 
time will be saved. Although jars 
must always be cleaned after using, 
they need not be cleaned quite as 
thoroughly if the same colors are to 
be mixed and ground in them again. 
The Jar Mill is ideally suited for 
mixing and grinding volatile or dan- 
gerous materials. There needs to be 
little or no spillage and due to the 
fact that the lids are hermetically 
sealed, there is no vapor loss during 
mixing. This is also an advantage 
when mixing materials in which it is 
necessary to control the quantities of 
the ingredients by weight or volume. 
There is no loss of these materials by 
evaporation. If it is desired only to 
mix material, the quantity of grind- 
ing media can be lowered and the 
charge of material to be mixed in- 
creased in proportion. Again, the 
quantities can best be determined by 
test. 
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GRINDING MEDIA CHART 
Flint Pebbles Porcelain Balls Steel Balls 
Size R ong Size Mg os Size pig ter th. 
4, % .... 400 VY, 133—175 Y.... 3450 
Vy 100 % 50— 56 1 wanx ee 
% 40 1 24— 25 De vedac eee 
1 26 1% 10 ere 52—53 
1% 8 1% 6— 7 ae 26—28 
1%4, 1% 4.3 2 25 % . 16—17 
1%, 2% 2.8 2% 1.4—1.3 Rin sés 9.5 
2, 22 1.6 3 0.9 were 6.4—7 
22, 3% 0.75 1% 3.3—3.5 
1% 2 
0.8 
‘ Table | 






























Care and Maintenance 
HERE is little to say about special 


care and maintenance of Jar 
Mills. In fact, one of the selling points 
of the Jar Mill as a mixer is the fact 
that maintenance is considerably less 
than with other types of mixing 
equipment. There is little or no ad- 
justing to be done on Jar Mills. A 
regular lubrication schedule should 
be set up and this schedule should be 
strictly adhered to. In the matter of 
lubricants, the manufaturer from 
whom you buy your mill will be glad 
to give you information as to the 
proper lubricant and the amounts to 
use. One point which all manufac- 
turers emphasize is do not over-lubri- 
cate. The. application of too much 
lubricant, especially when anti-fric- 
tion type bearings are used, can cause 
almost as much trouble as the use of 
too little lubricant. Lubrication in- 
structions are usually attached to 
motors and gear reducers and it is 
well to follow them as closely as pos- 
sible. When Jar Mills are installed, 
they should be installed perfectly 
level and should remain so through- 
out their life. 





.. . ALKYL TITANATES 
(From page 13) 





purpose 1 mol castor oil was heated 
with 4 mol of butyl titanate for one 
hour at 150 C without a catalyst and 
a pale brown oil was obtained. This 
was found to be useful as a plastizicer 
in nitrocellulose ester solutions. 

In another test, superheated steam 
was passed through the vessel during 
a reaction of 1 mol castor oil with 34 
mol butyl titanate at about 150 C. 
Hereby, the oil became very thick. 
But by raising the temperature to 
200 C, without discontinuing the flow 
of the superheated steam, the mix- 
ture became quite fluid again. The 
reddish brown oily reaction product 
was soluble in hydrocarbon solvents, 
but insoluble in alcohol. The authors 
did not report of any efforts to iden- 
tify the chemical nature of this prod- 
uct. It was pigmented with carbon 
black, and the applied coating was 
baked for 30 minutes at 200 C, re- 
sulting in a hard and glossy film of 
good toughness and adhesion. 24 
hour immersion in water at 30 C did 
not affect this coating. 

Rinse and Bokhout'* repeated 
quite a few of the Kraitzer tests and 
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ran into difficulties such as a ten- 
dency toward a gelatinization of the 
products, and a dark color. 

Joh. Nelles’ Titanium Phenolates™ 
were also used by Kraitzer and his 
coworkers. They utilized it by reflux- 
ing 1 mol phenyl titanate (or the o-, 
m-, p-, cresyl titanates) for 15 min- 
utes with 4 mol of formaldehyde in 
butyl alcohol, but found that the re- 
action product, a viscous red-brown 
liquid, became a brittle film on ex- 
posure. 

Before curing the resin-like prod- 
ucts were compatible with the usual 
plastizicers and drying oils, and the 
resulting dark colored’ varnishes 
showed satisfactory water and alkali 
resistance as well as heat. Outdoor 
exposure tests were not reported. 

Titanium phthalates have been 
studied by H. A. Gardner and E. 
Bielouss.'° They were produced by 
adding phthalic ethylate, 
whereby some heat was developed. 1g 
of glycerine was added and the mix- 
ture was heated and kept boiling for 
5 minutes. The resulting products 
gave clear, quick drying films, which 
became cloudy in contact with water. 
These experiments were evidently of 


to of 


a preliminary nature. 


Other Types 
IFFERENT method for increas- 


ing the reactivity of the organo- 
titanate compounds has been shown 
by Henry S. Rothrock! who replaced 
the alkyl-titanates by such esters of 
the ortho-titanic acids as are obtained 
from its esterification with primary 
alcohols, having an unsaturated link- 
age between the carbon next to the 
carbinol carbon and the carbon once 
removed from the carbinol carbon. 
That means he used materials like 
the tetra-methyl-allyl-titanate or the 
titanium acid esters of other primary 
alcohols with an unsaturation be- 
tween the carbons in alpha and beta 
position to the carbinol carbon, like 
allyl alcohol, or furfuryl alcohol, or 
allene-carbinol esters or others, hav- 
ing this particuar kind of unsatura- 
tion. 

He then used this unsaturation, 
which does not exist in the regular 
alkyl-titanates, to produce polymers, 
either polymerizing these esters alone 
or with other polymerizable sub- 
stances which contain a methylene 
(CH,) group attached by an ethyl- 
enic double bond to a carbon atom 








which is in turn attached to at least 
one negative group. Here he refers 
as examples, mixtures of his unsatu- 
rated esters with vinyl chloride, 
methyl acrylate and others. The 
author recommended these polymers 
for the preparation of cast articles 
or molding powders or as modifying 
materials in other compounds. 

He further stated that using 1 to 
40% of the unsaturated alcohol- 
titanates polymerized oil compounds, 
which were otherwise soluble in 
toluene, can be made insoluble in 
this solvent. All polymerization pro- 
cesses may eventually be accelerated 
by adding 0.1 to 2% of a polymeriza- 
tion catalyst (preferably a range be- 
tween 0.1 to 1%) and using such 
low temperatures as 60 to 100 C or 

if desired—even 35 to 50 C. 

These findings appear interesting, 
but they all depend on the presence 
of a particular kind of unsaturation 
in the raw material, such alpha-beta 
unsaturated alcohol esters. That oil 
compounds can be made more in- 
soluble by these unsaturated esters, is 
not much different from what had 
been found from the use of TiCl, on 
oils. 

Effect on Oils 

BSERVATIONS by dH. A. 

Gardner and E. Bielouss’® in 
1930 showed that two drops of titan- 
ium tetra chloride produced in 10 cc 
of tung oil or linseed oil a darkening 
effect, whereby warmth is evolved. 
Within a few minutes, a large amount 
of the oil was transformed into a 
solid, gelatinous, rubber-like mass of 
dark color which was insoluble in 
toluene. The author also poured thin 
films of oil compounds onto glass 
plates, immersed them in a 10% tolu- 
ene solution of TiC], and obtained an 
immediate hardening of the films. 

Different were the findings of Fred 
J. Stark and George H. Slack** who 
tried to use TiCl, for the chlorina- 
tion of Soybean oil, similarly as they 
had used silicon tetrachloride before. 

But in heating 5 oz of TiCl, with 
20 gal of oil under an added pres- 
sure of 30/75 pounds gauge of carbon 
dioxide for 6 hours under constant 
stirring up to a temperature of 100 C 
and even in oxidizing the oil after- 
wards, the resulting product was only 
slightly more viscuous as the un- 
treated oil. It was still soluble and 
resisted heating with maleic resin at 
150-200 C for several hours without 
gelling. 

















In checking on the discrepancy of 
informations, this reviewer with 
Charles Devrishian found in agree- 
ment with Gardener’s report that 
10 cc linseed oil and in similar man- 
ner oiticica oil on addition of two 
drops of TiCl, at room temperature 
turned quickly into a dark brown-gel 
product. Stark’s findings must there- 
fore be caused by the very small 
amount of TiCl, which had been 
used by him. 

This review presents a multitude of 
efforts and of findings in the field of 
organic reaction products of the ti- 
tanium and titanic acid. Practical re- 
sults for the organic coating industry 
are not satisfactory as yet. Neverthe- 
less, the author feels from his present 
personal investigations on  alkyl- 
titanates that the material offers fur- 
ther possibilities and interesting, prac- 
tical results are to be expected in the 
future. 
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number of seconds. This difference 
can be minimized by using only de- 
terminations made close to 30 sec- 
onds per 100 revolutions; conse- 
quently, for good reproducibility 
only the blocked section of the chart 
should be used. Since using 50-gram 
increments in the weight may fail 
to give a reading within the pre- 
ferred section, 25-gram increments 
may be used and a reading obtained 
directly from the interpolated values 


shown for this section of the chart. 
Discussion 
The Stormer Viscosimeter orig- 


inally started out with a cylinder 
supplying the shearing force in the 
paint. This was replaced with a two- 
pronged fork blade to simulate the 
action of a spatula. The totally sub- 
merged two-bladed paddle required 
today gives the same results as the 
fork blade without the source of 
error resulting from the paint vary- 
ing in height on the paddle. 

The Stormer is a torsion type in- 
strument. It measures consistency 
only when the yield value of the 
paint has been exceeded. Occasion- 
ally the consistency of paints pos- 
sessing a high yield value and very 
low flow properties cannot be de- 
termined with this instrument be- 
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cause once sufficient weight is used 
to overcome the yield value, the 
paddle spins in an almost paintless 
cavity. The instrument, however, 
has been shown to give more repro- 
ducible, more dependable and better 
results than the efflux (such as the 
Ford cup) or falling weight (such 
as the Gardner Mobilometer) types 
of instruments (2) 

The use of the Stroboscopic Timer 
is suggested when frequent consis- 
tency measurements are necessary. 
This attachment developed by Peter- 
son and Prane (3) “provided a 
sturdy instrument which is more 
accurate and more quickly read, 
suitable for both plant and controi 
work as well as laboratory research.” 
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o 
Joseph J. Stivale, Jr. Succumbs 

Joseph J. Stivale, Jr., in charge of the 
technical service section of the Brooklyn 
Varnish Manufacturing Co. recently 
died in Bloomfield, N. J. after two 


months of illness. 
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Complete copies of any pat- 
ents or trade-mark registration 
reported below may be ob- 
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Flameproofing Compounds 


U. S. Patent 2,511,911. Walter M. 
Fuchs, New York, N. Y., and Eskil 
Gavatin, Stockholm, Sweden; said Gav- 
atin assignor to said Fuchs. 

A process of producing, as flame- 
proofing agents, monosulfates of glycols 
containing from two to six carbon atoms 
and showing a ratio of carbon to hy- 
droxyl from one to two, by reacting 
equimolar quantities of glycol and sul- 
furic acid while keeping the temperature 
below substantially 40° C., diluting and 
neutralizing the first reaction product, 
while keeping the temperature during 
dilution and neutralization below sub- 


stantially 40° C. 


Purification of Abietic Acid 


U. S. Patent 2,510,755. Arthur Pollak 
and Henry P. Johnston, Charleston, S. 
C., assignors to West Virginia Pulp and 
Paper Company, New York, N. Y., a 
corporation of Delaware. 

In the method of purifying tall oil 
abietic acid crystals to remove adhering 
mother liquor containing liquid phase 
fatty and rosin acids, the step which 
consists in bringing into intimate con- 
tact abietic acid containing fatty acids 
as an impurity, and a dilute water solu- 
tion of an alkaline substance which does 
not form insoluble soaps and which 
furnishes hydroxyl ions to neutralize 
free fatty acids present in said liquid 
phase, separating the purified abietic 
acid from the attendant aqueous com- 
ponent and washing the abietic acid 
before sufficient time elapses for the 
crystals to dissolve in _ substantial 
amounts. 
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Coating Composition 

U. S. Patent 2,513,121. Richard Tutt, 
Jr., and John R. Hubbard, Gowanda, 
N. Y., assignors to Peter Cooper Cor- 
porations, Gowanda, N. Y. 

The process of making an alkaline 
type, stable, aqueous coating composi- 
tion of at least 30% dry solids contain- 
ing animal glue as the adhesive bonding 
agent, and in which the animal glue is 
protected against alkaline hydrolysis and 
bacterial break-down, comprising the 
steps of making a deflocculated disper- 
sion of clay in water with the aid of a 
deflocculating agent, adding an alkaline 
material to said water dispersion, inti- 
mately mixing said alkaline material 
with said mixture and then adding to 
said mixture a normal animal glue solu- 
tion, the quantity of alkali added being 
sufficient to provide a final composition 
having a pH ranging from 8.5 to 11.5. 


Pigment Binders 


U. S. Patent 2,511,113. Fred G. La 
Piana, Providence, and George N. 


Houth, Cranston, R. I., assignors to 
Stein, Hall @ Company, Inc., New York, 
N. Y., a corporation of New York. 

A pigment binder containing from 
about 10% to about 50% by weight of 
an aqueous dispersion containing from a 
few to about 60% by weight of a resin 
selected from the group consisting of 
vinyl chloride polymers, vinylidene chlo- 


ride polymers and _ vinyl-vinylidene 
chloride copolymers, said resin being in 
solid, dispersed form, from about 5% 


by weight of an unvulcanized latex 
comprising a synthetic rubbery polymer 
of a butadiene hydrocarbon and contain- 
ing from about 30 to 70% by weight of 
protein- 


solids, and a_ water-soluble 


alkylolamine-urea-formaldehyde reaction 


product in an amount from about 5% 


RC 


to about 25% by weight. 


Ethylene Polymer Dispersions 

U. S. Patent 2,496,907. Fred Dawson, 
Manchester, England, assignor to Im- 
perial Chemical Industries Limited, a 
corporation of Great Britain. 

The process of preparing concen- 
trated dispersions of solid polymers of 
ethylene which comprises dissolving the 
solid polymer in a_water-immiscible 
volatile organic solvent, emulsifying the 
solution in an aqueous medium in the 
presence of an emulsifying agent and a 
proteinaceous protective colloid, re- 
moving the volatile solvent, acidifying 
the dilute dispersion to a pH value be- 
low the isoelectric point of the protein- 
aceous colloid, mechanically separating 
water from the flocculated dispersion 
and reconstituting the dispersion by 
adjusting the pH thereof to a value 
greater than the isoelectric point of the 
proteinaceous colloid. 


Water Paste Paints 


U. S. Patent 2,511,782. Betty O. New- 
man, Schenectady, N. Y., assignor to 
National Gypsum Company, Buffalo, 
N. Y., a corporation of Delaware. 


A non-flashing water thinnable casein 
paste paint consisting essentially of 
peptized casein, pigments, filters, water 
and from about 1 to 5% by weight of a 
sugar derivative selected from a group 
consisting of gluconic, arabonic, man- 
nonic, gulonic, galactonic and _ talonic 


acids. 


Fireproof Compounds 


U. S. Patent 2,511,904. Carl F. N. 
Clasen and Jennie M. Hummer, Wich- 
ita, Kans. 


A fireproof and insulating hardenable 
plastic composition comprising by weight 
calcined magnesite 10.6-20.0 parts, ver- 
miculite 2.4-16.8 parts, wood flour 0.4— 
4.0 parts, silica flour 0.8-6.3 parts, and 
a plasticizing solution added in an 
amount to produce a putty-like mass, 
said plasticizing solution including by 
weight magnesium sulfate 10.8—100.0 
parts, citric acid 0.2-1.4 parts, remain- 
der magnesium chloride and water, the 
entire plasticizing solution having a 
density of 20-30° Baumé. 


Paint Remover Composition 

U.S. Patent 2,507,985. Lester E. Kuent- 
zel, Wyandotte, Mich., assignor to Wy- 
andotte Chemicals Corporation, Wyan- 
dotte, Mich., a corporation of Michigan. 


A paint remover composition consist- 
ing essentially of a solvent selected from 
the group consisting of methylene chlo- 
ride, ethylene dichloride, 1,1,2-trichlor- 
ethane, 1,1,2,2-tetrachlorethane, chloro- 
form and ethylene chlorhydrin; 0.1-50% 
by weight of a mixture of approxi- 
mately equal parts of 90% concentra- 
tion formic acid and 100% concentra- 
tion acetic acid, and 0.01-6% by weight 
of water. 


Polyvinyl Resin Emulsions 


U. S. Patent 2,498,792. Emile Clement 
Cottet and Rene Louis Fernand Chazal, 
Lyon, France, assignors to Societe des 
Usines Chimiques Rhone-Poulenc, Paris, 
France, a French company. 

An aqueous emulsion of polyvinyl 
acetate containing up to 65% of dry 
resin, a member selected from the class 
consisting of the alkaline salts of the 
sulphonation products of alkylated 
polynuclear compounds and, as protec- 
tive colloid, a polypeptide obtained by 
heating to boiling a 40% by weight 
aqueous solution of gelatine until the 
product, diluted to a 20% solution, has 
a viscosity at 35° C. of 6 to 15 centi- 
poises. 

















Ethanol Rosin Amines 


U. S. Patent 2,510,295. Ronald Rosher, 
Wilmington, Del., assignor to Hercules 
Powder Company, Wilmington, Del., a 
corporation of Delaware. 


As a new composition of matter an 
N-ethanol amine in which 
ethanol group is substituted. 

The method of producing an ethanol 
rosin amine which comprises reacting 
ethylene oxide with a rosin amine in 
solution with at least 15% by weight of 
a volatile aliphatic alcohol and in the 
absence of an alkaline catalyst. 


rosin no 


Silicone and Vinyl Solution 

U. S. Patent 2,506,320. John H. Vail, 
Muskegon, Michigan, assignor to Ana- 
conda Wire and Cable Company, a 
corporation of Delaware. 


Epoxide Compositions 

U. S. Patent 2,512,996. Carl E. Bixler, 
Oldham County, Ky., assignor to Devoe 
@ Raynolds Company, Inc., Louisville, 
Ky., a corporation of New York. 


A composition capable of conversion 
infusible products, 
said comprising (A) an 
aliphatic polyepoxide with a plurality 
of epoxide groups and free from func- 
tional groups other than alcoholic hy- 


to water-insoluble, 
composition 


droxyl and epoxide groups and having 
a softening point below 40° C. and (B) 
a resinous ether epoxide having a soften- 
ing point not greater than about 65° C. 
prepared by reaction of about 2 mols of 
epichlorhydrin and of alkali with 1 mol 
of a polyhydric phenol free from func- 
tional groups other than phenolic hy- 
droxyl groups, in the proportions of | 


A stable homogeneous solution com- | 


prising a mixture of a solution of a | 


hydrocarbon-substituted siloxane resin 
and a solution of a polyvinylacetal resin 
consisting of a polyvinyl alcohol-lower 
aliphatic aldehyde condensation prod- 
uct, each of said resins being in solu- 
tion in a solvent miscible with cresylic 
the further 
cresylic acid in amount of at least 15% 
by volume of the combined volume of 
both resin solutions and to at least 40% 


acid, mixture containing 


by volume of the polyvinyl-acetal resin 
solution. 


Coating Compositions 

U. S. Patent 2,507,665. Stoddard I. 
Ford, Pomona, Calif., assignor by mesne 
assignments, to Brogdex Company, Po- 
mona, California, a corporation. 


A protective coating composition hav- 
ing a film-forming synthetic resin base 
which consists substantially of a mix- 


ture of an oil soluble, heat-hardening 


phenol formaldehyde resin with poly- 
merized styrene and terpene resins in 
respectively smaller proportions but, to- 
gether, constituting a large part of the 
mixture, said mixture being dissolved 
in a readily volatilizable mixed solvent 
comprising both aliphatic and aromatic 
hydrocarbon solvents, all said resins be- 
ing hard and relatively high-melting, 
and said composition being substan- 
tially free of wax-like material and non- 
volatile oily matter. 


Amide Polymers 

U. S. Patent 2,496,275. Joseph B. 
Dickey, Rochester, N. Y., assignor to 
Eastman Kodak Co., Rochester, N. Y., 
a corporation of New Jersey. 

The copolymer of the vinyl ester of 
maleamic acid and vinyl acetate the 
vinyl ester of maleamic acid constituting 
at least 20% of the mixture from which 
the copolymer was formed. 


Balance Your 
Formulation 


on 


USESLOW SOLVENTS 
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fo ‘A 
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For high quality at a reasonable cost, BALANCE 
your lacquer formulations with a small percent- 
age of Carsipe’s slow solvents. These slow solvents 
give better flow, higher gloss, more blush resis- 
tance — without appreciable increase in either 
cost or drying time. In many cases as little as 2 
to 5 per cent of these solvents will add the top 
quality that sells low cost formulations. 

Because your CarsiDE representative handles 
esters, ketones, glycol ethers, and alcohols he 
can give you impartial data on both the merits 
and limitations of these solvents. For a complete 
listing of CarBiDE solvents, call the local Carsipe 
office or send for the booklet “Physical Proper- 
ties of Synthetic Organic Chemicals”. (Ask for 
F-6316) 


part of polyepoxide (A) to from about 
2/3 part to about 3 parts of resinous 
epoxide (B). 





LANCASTER, ALLWINE & 
ROMMEL 


REGISTERED PATENT 
ATTORNEYS 


* 

Suite 424, 815—15th St., N.W. 
Washington 5, D. C. 
Patent Practice before U. S. 
Patent Office. Validity and In- 
fringement Investigations and 

Opinions. 

Booklet and form “Evidence of 
Conception” forwarded upon 
request. 
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Formulate 
With 


Butyl CELLOSOLVE 
Diisobutyl Ketone 


CELLOSOLVE Acetate 


2 


CELLOSOLVE Solvent 


Methyl Amyl Acetate 


Carbide and Carbon Chemicals Division 


The term “Cel!osolve” is a regis- 
tered trade-mark of Union Car- 


bide and Carbon Corporation. 
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i P 
30 East 42nd Street 


Union Carbide and Carbon Corporation 


UCC New York 17, N. Y 








BARREL TRUCK 


It Loads Automatically 


Barrels weighing up to 1,000 lbs. can be handled with 
ease .. . yet this truck weighs only 85 lbs. Loads 
from a row as easily as when barrel stands alone 
. different from any other barrel truck you have | 
ever seen. Sturdily constructed of heavy | 
tubing and other steel parts—all welded. 
Two roller bearing wheels. Greatest width 
at any point is only 22’. 


Item S-911-M 
(Equipped with 
metal wheels— 
10” in diameter) 


$3350 
This sliding 


catch grips bar- \ Item S-911-P 
rel rim and (Equipped with 
holds securely 


7 yneumatic rub- 
until released r wheels 12 x 


by operator; \ y 400—6; 4 ply 
note long hook tire and tube) 
for bilge type 


barrel. $4500 


When ordering Item S-911-R 
please give ‘ (Equipped with 
item number. 3 molded-on _rub- 





ber wheels—10”" 
in diameter) 


change without $3850 


notice. 


. | Designed and Manufactured by 
This Air Testing Machine iy 
inspects each can with 20 
Ibs. of air per square inch. i 
5 Only quality cans can pass a 
this rigid test! 


16039 Fullerton Ave., DETROIT 27, MICH. 


Prices subject to 





for quality 


are quality tested 
for product protection @ 


Every Davies can is individually in- 


beyond price... 


spected with the best testing equipment. 
Paint manufacturers using Davies cans 


f the ultimate in product | 
are assured o | - eo 


LINSEED, SOYA, 
FISH OILS and 
ALKYD RESINS 


protection vce specialists in paint con- 


tainers, the entire facilities of Davies Can 


are at the exclusive service of the paint 


i i ns and the 
industry... For the finest in ca 


. F — 
best of service, get in touch with Davies: 


THE DAVIES CAN COMPANY | New! Specification Charts now ready. Send for yours today 
. « CLEVELAND 4, 
iinet s FALK & COMPANY 


PITTSBURGH 30, PENNA. 
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Allis-Chalmers 


BELT DRIVE 
Static-resistant 


For more efficient operation of its 
pebble mills used in grinding paints, 
synthetic enamels and lacquers, The 
Monroe Sander Corporation, Long 
Island City, N. Y., has replaced a 
flat belt drive with this double-re- 
duction, static-resistant Texrope V- 
belt drive. The installation includes 
two “B” section sheaves and one 
five-horsepower, 720-rpm explosion- 
proof Allis-Chalmers motor. Accord- 
ing to The Monroe Sander Corpora- 
tion officials, the new drive has been 
helpful in eliminating breakdowns 


and slippages. Allis-Chalmers, Mil- 
waukee, Wis. PVP—August. 
PORTABLE MIXER 
Adjustable-Type 

Direct-drive mixer is recom- 


mended for mixing, dissolving and 
suspending solids in liquids. This 
unit will handle solutions up to 500 
centipoises. May be mounted on 
any type of vessel or tank, and is 
adjustable to any angle by means 
of one simple locking device. The 
Patterson Foundry & Machine Co., 
East Liverpool, Ohio. PVP—August. 
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TRANSFER PUMP 
Delivery up to 18 GPM 

Delivery up to 18 GPM, at an 
operating pressure of 150 Ibs., is 
claimed for the Fast-Flo Pump. #20 
lubricating oil, for instance, or ma- 
terials of like consistency, can be 
pumped at that rate. With this ex- 
tra-high volume, the pump will 
empty a full barrel of material in less 
than 3 minutes. The rate of delivery 
can be regulated to any degree of 
speed below 18 GPM, according to 
the manufacturer. 





Gray 


For additional information about 
the new Fast-Flo Transfer Pump, 
or other Graco Products, write the 
Industrial Division of Gray Com- 
pany, Inc., Graco Square, Minne- 
apolis 13, Minnesota. PVP—August. 


HAMMER MILL 
Continuous Operation 


Hammer mill for continuous 24- 
per day grinding, granulating, or 
wet milling will handle pigments, 
dry colors, synthetic resins, gums, 
etc. The operation is dustless and 
capacity varies depending on hard- 
ness or toughness of the material 
and fineness desired. Pulva Corp., 
550 High St., Perth Amboy, N. J. 
PV P—August. 


METHYLCELLULOSE 
Non-flammable Paint Remover 


Synthetic gum ‘finds application 
as a thickener, emulsion stabilizer, 
etc. The material is water-soluble 
and is recommended for the manu- 
facture of non-flammable paint re- 
movers. The Dow Chemical Co., 


Midland, Mich. PVP—August. 


PORTABLE DRUM RACK 
For 55 Gallon Drums 


These drum racks in both port- 
able and stationary models have 
many unique features about them, 
principally the Tilt N’ Lock feature 
which assures easy tilting and posi- 
tive looking in any position for easy 
drum accessibility and maximum 
drum drainage. The drums are held 
secure to the rack by positive toggle 
locks and a strong steel retaining 
band. Both models are steady, all- 
steel welded construction designed 
for 50 to 55 gallon drum capacity. 
Penco Engineering Co., 725 Second 
Street, San Francisco 7, California. 
PV P—August. 
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Chaffee 


LABORATORY KETTLE 
For Small Batches 

This new kettle is completely self- 
contained in an all steel table frame 
with built-in motors to drive scraper- 
agitator and pump for re-circulating 
or removing contents. The elements 
of the batch are loaded into the 
thickly insulated kettle through a 
half cover which is held down by 
thumb screws when closed during 
the batch run. Thermostatically con- 
trolled gas heat operates up to 400 
500° F temperatures. The scraper- 
agitator in the kettle is driven and 
controlled by a variable speed motor. 

Under the table top is a pump 
that removes the contents from the 
bottom of the kettle through a flush 
valve at temperatures up to 500° F. 
The pump discharges the batch into 
a manifold and then to open pans 
for slow cooling, or recirculates the 
batch back to the top of the kettle, 
or through a strainer for cleaning or 
“grease working,” 
lief valve, or to other extra equip- 
ment such as a flaker. 

For complete information on this 
Chaffee Laboratory Kettle, write to 
Chaffee Design and Manufacturing 
Company, East Aurora, New York. 
PV P—August. 


or through a re- 


INDUSTRIAL MIXER 
For Viscous Solutions 

Mixer is electrically driven, port- 
able and easy to maintain, accord- 
ing to the manufacturer. It is equip- 
ped with a baffle on the inside of the 
container wall for breaking up par- 
ticles and preventing over-surging 
at high speeds. Sizes start at one 
gallon. Leader Industrial Mixer Co., 
3616 N. Cicero Ave., Chicago 41, IIl. 
PVP—August. 
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PUMP 
For Corrosive Liquids 

Safe and convenient transfer of 
acids and other liquids from stain- 
less steel containers is now possible 
with the GS No. 17 pump. Liquids 
flow smoothly and stop instantly. 
They come in contact only with the 
corrosion-resistant tube. 





ETHYLBUTANOL 
Improves Brushing 


2-Ethylbutanol is used in the prep- 
aration of surface-active agents of 
the alkyl naphthalene sulfonate type, 
as a masking agent for sulfur type 
additives in lubricating oils, and in 
the synthesis of plasticizers. It has 
also been considered as a raw ma- 











terial in the manufacture of syn- 
with a safety valve for air line pres- thetic ester lubricants and lubricat- 
sure and a hold down clamp to ing additives, as a solvent for 
secure the pump into the container, printing inks, and for use in solvent 
together with 25 feet 3/8” air hose mixtures to improve brushing char- 
with male or female coupling and acteristics and flow out of surface 
chuck attached. General Scientific coatings. Carbide and Carbon 
Equipment Co., 2700 W. Hunting- Chemicals Div., Union Carbide and 
don St., Philadelphia 32, Pa. Carbon Corp., 30 E. 42nd St., New 
PV P—August. York 17, N. Y. PVP—August. 


The GS No. 17 pump is fitted 


PRICES DOWN! 


PRODUCTION UP! 


ON 


a> 
NITROPARAFFINS 


THE NITROPARAFFINS are now available in larger quantities at lower prices 
than ever before because of marked improvements in the process. 








The NP’s have thoroughly demonstrated their usefulness to the protective- 
coating industry in the formulation of cellulose acetate, cellulose triacetate, 
and cellulose acetate butyrate lacquers and adhesives. In addition, they have 
found use in specialty products based on various vinyl-type resins. 

The NP’s possess strong solvent power for the cellulose acetate family of 
film formers, perfectly filling the demand for good, medium-boiling, flow- 
promoting solvents in this field. 

Look the NP’s over again—in the light of increased availability and de- 
creased prices. A request on your company letterhead will promptly bring 
you additional data. 


INDUSTRIAL CHEMICAL DIVISION 


COMMERCIAL SOLVENTS CORPORATION 
17 East 42nd Street, New York 17, N. Y. 


PRODUCTS: Ethyl Alcohol & Derivatives « Acetone + Butanol & Derivatives » Formaldehyde 


Methanol « Amines ¢ Nitroparaffins * Crystalline Riboflavin 
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NEW PRODUCTS 


SOYA ALKYD SOLUTION 
Higher Viscosity Range 


The new resin has been designated 
Plaskon 3187 and is intended pri- 
marily for use in architectural fin- 
ishes, porch and deck paint and in- 
dustrial primers and finishes. It is 
chemically identical to Plaskon 3185 
but is bodied to a higher viscosity. 


Solution Constants 


I a. ius spleoiotsse ia Nonbaiate 50+ 1% 
SINE into oncuie asa pate Mineral Spirits 
Color (I.P. + V.R.) 3-7 

Aced Number .......+ 2-5 

a eee Z;:—Ze 


Solids (%) Vis. C-E .. 32.5 
Pounds per Gallon 7.63 


Solids Constants 
Phthalic Anhydride (%) 35 


OO | ee 50 

ees Soya 
NE Perera re None 
Phenolic Resin ........ None 
Specific Gravity ....... 1.10 


Plaskon Div., Libbey-Owens-Ford 
Glass Co., Toledo 6, Ohio. PVP. 
August. 


THICKNESS GAGE 
Pocket Size 

Elcometer Thickness Gage permits 
the measurement of non-magnetic 
coatings applied to magnetic surfaces 
with an accuracy of + 5%. It may 
be used for instant measurement 
checks on such films as porcelain 
enamels paint, platings, foils, plastic 
sheetings, etc. Spot checks can be 
made right on the production line. 
Readings can be made in most in- 
accessible positions. Henry A. Gard- 
ner Laboratory, 4723 Elm St., Be- 
thesda, Md. PVP—August. 


METHYLSTYRENE 
Variety of Uses 


Alpha-methylstyrene may be used 
in conjunction with other mono- 
meric materials to give products of 
improving heat and solvent resist- 
ance. Polymers of alpha-methyl- 
styrene are employed as plasticizers 
for various number of applications. 
This material is also advantageous 
in styrenated oil compositions for 
paints, enamels, and printing ink 
vehicles. Available in tank car quan- 
tities. The Dow Chemical Co., Mid- 
land, Mich. PVP—August. 


| 
| 
| 
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ANTI-SKINNING AGENTS 
Light in Color 


Supplementing Guai-A-Phene, 
Glidden anti-skinning agent which 
has been on the market for several 
years, the two new agents are Glid- 
col-Regular and Glidcol-WW. 

New Glidcol-WW is the agent rec- 
ommended for protective coatings 
where the agent used must have a 
very light color and mild pleasant 
odor. Its low boiling range insures 
evaporation from the film with mini- 
mum drying retardation. It will not 
discolor even the whitest paint, ac- 
cording to the manufacturer. 

All three Glidden anti-skinning 
agents are complex organic com- 


The Ross 3 Roller Mill is engineered and built 


to give you top performance under all conditions. 


pounds including wood phenols. Us- 
ers are cautioned that it is necessary 
to decide on the basis of tests the 
correct proportion of the agents best 
suited for particular formulation. 

For the first time, Glidden Re- 
search Laboratories have developed 
a quantitave method of measur- 
ing anti-skinning effectiveness. This 
means that every shipment of these 
products will be checked for anti- 
skinning effectiveness by The Glid- 
den Company at the point of manu- 
facture. 

Glidden anti-skinning agents are 
sold exclusively by E. W. Colledge, 
General Sales Agent, Inc., of Jack- 
sonville, Fla., New York City, Cleve- 
land, Chicago and San Francisco. 
PV P—August. 


The Ross 3 Roller Mill is more than castings, 


precision gears, S. K. F. self-aligning bearings, and 


the highest grade rollers. It is the result of 80 years 


in designing and perfecting machinery that has passed the 


rigorous test of time and industrial progress. 


There is a Ross 3 Roller Mill to meet 


your most exacting requirements. Write today 


for complete details on the latest Ross 


3 Roller Mill « Ask for catalog 8F. 


CHARLES ROSS & 
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156 CLASSON AVENUE 
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New A. S. T. M. Officers, 1950-1951 


New officers elected at the recent 
53rd A. S. T. M. annual meeting held 
in Atlantic City are: 

President—L. J. Markwardt, assistant 
director of U. S. Forest Products 
Laboratory. 

Vice-President—Truman S. Fuller, 
engineer in charge of Works Laboratory, 
General Electric Co., Schenectady 5, 
| ag 

Members of the Board of Directors 
are: 

B. A. Anderton of Barrett Div., Allied 
Chemical and Dye Corp., Robert H. 
Brown, Parks-Cramer Co., D. K. Cramp- 
ton, Chase Brass and Copper Co., Harry 
G. Miller, Chicago, Milwaukee, St. Paul 
and Pacific Railroad Co., J. R. Trimble, 


Tennessee Coal, Iron and Railroad Co. 
> 


W. J. O’Brien, Prominent 
Chemist at Glidden Retires 


Retirement of W. J. O’Brien, na- 
tionally-known chemist and executive of 
The Glidden Company, was announced 
by Adrian D. Joyce, chairman of the 
board. The retiring vice president, Mr. 
Joyce disclosed, will remain on the 
Glidden Company’s staff as a technical 
consultant and director. 


Nuodex Award to N. Y. U. and Brooklyn Polytechnic 








Use of High Frequency Sound 
Will Be Displayed in Chicago 

Ultra high-frequency sound devices 
for mixing paints instantly, emulsifying 
oil and water, and putting dyes into 
resistant fabrics such as nylon, will be 


on display for the first time at the Sixth . 


National Chemical 
will run concurrently with the national 
which is 


Exposition, which 


meeting. The Exposition, 
sponsored by the Chicago Section of the 
Society, will be held in the Chicago 
Coliseum September 5 to 9. 
@ 

National Lead to Increase 
Titanium Pigment Facilities 

National Lead Company will begin 
construction immediately of new facili- 
ties for production of titanium pig- 
ments. The additional capacity, ex- 
pected to increase the present rate by 
60,000 to 70,000 tons annually, will be 
added first at the company’s St. Louis 
plant. Depending on reasonably prompt 
delivery of the necessary equipment, 
first production will be realized from 
the new facilities within a year and 
full production within eighteen months. 

« 

Virginia to Delay 
Paint Law Enforcement 

Virginia authorities have agreed to 
withhold enforcement of the state’s new 
paint labeling law for a period of six 
months. This will allow paint manufac- 
turers time to relable their products in 
accordance with the law. The law was 
to become effective July 1st. The law 
requires manufacturers and dealers to 
show an ingredient statement on interior 
paints offered for sale in Virginia. 





Eugene F. Hickson Retires 


Dr. Eugene F. Hickson retired re- 
cently as chief of the paint, varnish, and 
lacquer section of the National Bureau 
of Standards. Dr. Hickson has served 
thirty-one years with the government 
and is widely known in the protective 
coatings industry. 


Nuodex Annual Award to N.Y.U. 
and Brooklyn Polytechnic Students 


William H. Kapfer, 1105 Jerome 
Avenue, Bronx, New York City (center 
receives a five-volume set of books from 
Dr. John Happel (left) and Dr. Max 
Kronstein (right) at New York Uni- 
versity College of Engineering. 

Mr. Kapfer won the special award for 
high scholastic achievement in the edu- 
cational program on surface finishes. 
The five volumes which comprise Mat- 
tiello’s handbook on “Protective and 
Decorative Coatings” are given each 
year by the Nuodex Company to the 
student selected by a special committee. 

Dean Raymond E. Kirk, head of the 
Graduate School at the Polytechnic In- 
stitute of Brooklyn watches as Pro- 
fessor Henry F. Payne, adjunct professor 
of chemical engineering, under whose 
direction all courses in paints, oils, resin 
and pigment technology are given, 
awards graduate student Walter H. 
Hanau with a five-volume set of “Pro- 
tective and Decorative Coatings” by the 
late Dr. J. J. Mattiello. F. S. Greena- 
wald, (background), is a representative 
of the Nuodex Products Company, N. J., 
sponsors of this award which is given to 
colleges with courses in the new field 
of paint technology. 





Students 
























Alvin C. Eide 


Eide Elected Vice-Pres. of 
Am. Zinc, Lead & Smelting 


Alvin C. Eide has been elected vice- 
president of the American Zinc, Lead & 
Smelting Company by the board of 
directors. The American Zinc, Lead & 
Smelting Company is the parent organi- 
zation of the American Zinc Oxide Com- 
pany of Columbus, and is a major pro- 
ducer of zinc products in the United 
States. 

Eide joined the American Zinc or- 
ganization as a chemist at Hillsboro, 
Illinois in 1916. In 1919 he was made 
branch manager of the Chicago sales 
office, and in 1923 came to Columbus, 
Ohio, as sales engineer of the American 
Zinc Oxide Company. 


Baker Appoints Vignolo 


Haskell H. Fritts, vice president and 
director of sales of the Baker Castor Oil 
Company, announce that Robert Vig- 
nolo has been appointed Pacific Coast 
sales manager. 

Mr. Vignolo was formerly sales man- 
ager and a director of the California 
Flaxseed Products Company. During the 
war, he aided in the development of 
polyesters in addition to performing his 
regular sales duties. On leaving Cali- 
fornia Flaxseed Products Company in 
1944, Mr. Vignolo joined Turco Prod- 
ucts as assistant to the president and 


technical director. 
os 


Monsanto Appoints Francis 


Sidney R. Francis, Jr., of Livingston, 
N. J., has been appointed sales repre- 
sentative for surface coating resins in 
the New York district office of Monsanto 
Chemical Company’s Plastics Division. 
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Meet 
NEWELL P. BECKWITH 


Newell P. Beckwith was born 
on January 25, 1915 of English 
ancestory. He received the Bach- 
elor of Science in Chemistry | 
from North Dakota State Col- | 
lege, Fargo, N. D. and spent 
one year there as a graduate 
assistant specializing in Protec- 
tive Coatings. 

Mr. Beckwith’s first connec- 
tion in the paint field was with 
the Chrysler Corp. Here he was 
employed as a paint chemist 
specializing in the recovery and 
reclamation of oversprayed fin- 
ishes. After two years with 
Chrysler, he accepted a position 
with the Rinshed-Mason Com- 
pany in Detroit as formulator 
of Automotive and Industrial 
finishes. His career with this 
firm was temporarily _inter- 
rupted during World War II, 
when he served five years as an 
Army Ground Forces Operations 
and Training Staff Officer. 
He was discharged as a Lt. Col- 
onel in April 1946. 

Mr. Beckwith returned to the 
Rinshed-Mason Co. and became 
Chief of Automotive Research 
and presently is Director of Re- 
search. In his present capacity, 
Mr. Beckwith supervises the | 
activities of a technical staff | 
of 45 employees. 

Mr. Beckwith has taken quite 
an interest in the educational 
activities of the Federation of 
Paint and Varnish Production 
Clubs. He is chairman of the 
scholarship committee, and re- 
tiring chairman of the Joint 
Technical Education Committee 
of the Federation and the Na- 
tional Paint, Varnish and Lac- 
quer Association. He has also 
been responsible for the devel- 


opment of paint technology 
courses at Wayne 
Mich. 


Mr. Beckwith is co-author of 
a number of technical papers 
including “Industrial Finishes 
and Finishing” which was pre- 
sented before the First Interna- | 
tional Technical Congress in | 


Paris in 1947. 


Diamond Alkali Names 
Seyb Research Mgr. 

Dr. L. P. Seyb, since 1942 a chemist 
and group leader in the research depart- 
ment of Diamond Alkali Company, has 
been named manager of research. He 
succeeds J. E. Underwood, who relin- 
quishes the post he had held for the past 
six years to become a research consultant 
for the company. 


' 
' 
| 
| 
| 
| 
| 
University, 
| 
| 
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Baltimore Paint Courses 


The elementary Course in Paint Tech- 
nology sponsored by the Paint and Var- 
nish Production Club and the Paint, 
Varnish and Lacquer Association of 
Baltimore has just been completed by 
25 students at Johns Hopkins University 
under the direction of Ross Shurts. This 
is the third annual course which has 
been successfully terminated. Two years 
ago when Baltimore launched its first 
course the instruction dealt mainly with 
elementary phases of paint, and 114 
members completed their studies under 
Dr. William T. Pearce. Last year an 
advance course was given under the 
direction of George Sward with an en- 
rollment of 40 students. 

Next September the advance course 
will again be offered under the super- 
vision of Ross Shurts and 50 or more 
students are expected to enroll. More 
laboratory work will be required than 
heretofore, with both the University and 
paint companies cooperating. 


DeVilbiss Company Names 
Lammiman and Cochran 


Named as Technical Service Manager 
in the paint spray division is Lewis W. 
Lammiman, a veteran of twenty-five 
years with the company. During most 
of those years he has traveled in the 
United States and Canada, cooperating 
with customers on finishes and produc- 
tion problems and new methods of ap- 
plication. He has also been a regular 
contributor to trade publications and has 
talked before many trade and technical 
groups in all parts of the country. 

To concentrate other activities in all 
divisions of the company which come 
under customer service, the company 
has set up the position of Equipment 
Service Manager and has appointed 
John W. Cochran, formerly with Ben- 
dix-Westinghouse Automotive Air Brake 
Company. 





Lewis W. Lammiman 














RED LEAD FORMULAS 

Two fast drying red lead anti- 
corrosive paints of the vinyl and 
coumarone types are featured in Red 
Lead Technical Letter No. 5, just 
published by the Lead Industries 
Association. 

The red lead-vinyl coating is es- 
pecially well suited for the protection 
of steel surfaces exposed to fresh 
and salt water and to highly cor- 
rosive atmospheric environments. It 
can be recoated in one hour. A de- 
tailed formula is presented meeting 
the requirements of U. S. Coast 
Guard Specification CGS-52P-4. 

The red lead-coumarone paint is 
designed for use with a variety of 
antifouling paints for the protection 
of steel ship bottoms and continu- 
ously immersed marine structures. 
It can be applied by brushing or 
spraying and can be recoated within 
a working day. 

Copies of Red 
Letter No. 5 may be obtained free 


Lead Technical 


of charge by writing to the Lead 
Industries Association, 420 Lexing- 
ton Avenue, New York 17, New 
York. 


VISCOSITY CONTROL 

The importance of viscosity con- 
trol of varnish materials are de- 
scribed in Application Data 65-120, 
issued by the Westinghouse Electric 
Corp., Micarta Div., Trafford, Pa. 
This leaflet is offered to varnish users 
as a guide to the “Tuffernell” line of 
varnishes and related products man- 
ufactured by the Westinghouse Elec- 
tric Corp. It presents in convenient 
reference form the properties and 
uses of each product. It will also aid 
the user in selecting the product 
most suitable for any particular ap- 
plication. 


PHENOL FURFURAL 

Brochure describes industrial resins 
and technical grades of casein for 
every purpose. The Borden Co., 
Chemical Div., 350 Madison Ave., 
New York 17. N. Y. 


30 


LACQUERING OF. STYRENE 
Lacquering of styrene molded 

pieces is described in a new bulletin 
Monsanto Chemical 

Plastics Division, St. 


prepared by 
Company’s 
Louis, Mo. 

The new bulletin, one of the first 
to make this information available, 
was prepared in response to the great 
increase in molded styrene items re- 
quiring satisfactory lacquers. The 
bulletin discusses lacquer require- 
ments, lacquering methods and ad- 
vantages, and production techniques 

information to assist molders in 
considering styrene for production 
of articles generally manufactured 
of more expensive materials. 


PLASTICS COATING 


Bulletin issued by the Bee Chemi- 
cal Co. of 13799 S. Ave. “O”, Chi- 
cago 33, Ill. contains the latest de- 
velopments on plastics coating mate- 
rials. Methods for antistatic treat- 
ment and improved finishes are also 
described. “Logoquant” coatings for 
vinyl, acrylic, phenolic and cellu- 
lose plastics are covered. 


LABORATORY EQUIP. 


Autoclaves, water baths, ovens, 
water heaters and other types of 
laboratory equipment are described 
in a 25-page catalog. Acme Labora- 
tory Equipment Co., 506 W. 124th 
St., New York, N. Y. 


For Gasproof Tung Oil Varnishes 


Here’s a new Hercules synthetic resin to help you get the 


most out of tung oil. Known as B-25 Resin, it produc« 


that are entirely free from frosting, wrinkling, or checking 


And this “‘gasproofness” can be obtained whether varnish- 


making schedules call for long cooking periods at low 


temperatures or fast cooks at moderately high heat. Send 


for technical data and testing sample. 


10 
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ZINC STEARATE REPORT 


Witco Chemical Company has is- 
sued a new Technical Service Re- 
port, M-9, entitled “Witco Zinc Ste- 
arate, Lacquer Grade #1.” The 
report tells the uses of this newly de- 
veloped Witco Zinc Stearate, Lac- 
quer Grade #1, which has all the 
desirable characteristics of the U.S.P. 
grade and is especially recommended 
for: (1) Production of sealers which 
have outstanding sanding qualities. 
(2) Production of fluid pastes which 
can readily be discharged from 
grinding mills even where higher 
than normal mill temperatures are 
encountered. (3) Production of lac- 
quer films which have maximum de- 
gree of flatting consistent with good 
film hardness. 

Write to Witco Chemical Com- 
pany, 295 Madison Avenue, New 
York 17, N. Y., for a copy of the 
report. 


METHYL ETHYL KETONE 


A 130-page edition of the book 
entitled “Methyl Ethyl Ketone” has 
just been published and is now avail- 
able on letterhead request from 
Shell Chemical Corporation, 500 
Fifth Avenue, New York 18, or 100 
Bush Street, San Francisco 6. 

Designed to afford chemists and 
manufacturers a convenient source 
of information on methyl ethyl 
ketone, the book contains a discus- 
sion on the commercial applications 
of this petroleum-derived chemical 
with particular emphasis on surface 
coatings. Non-surface coating ap- 
plications, such as adhesives, clean- 
ing compounds, dyes and insecticides 
are described, as well as the function 
of methyl ethyl ketone in mineral 
oil refining and solvent extraction. 

A review of chemical reactions 
and physical properties is presented. 
The volume includes detailed ana- 
lytical procedures and a bibliography 
of more than 500 references. 


HYDRAULIC AGITATOR 


Four-page bulletin gives specific 
information on the use of the Emer- 
son-Scheuring variable speed hy- 
draulic agitator. Construction, op- 
eration, uses and types available are 
covered. Emerson-Scheuring Tank & 
Manufacturing Co., Inc., 2061 Mar- 
tindale Ave., Indianapolis 7, Indi- 
ana. 
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GEON RESIN 200X20 


Recent booklet released by the B. 
F. Goodrich Chemical Co. of Cleve- 
land gives important technical data 
and information on Geon Resin 
200X20, which is a vinyl-vinylidene 
chloride copolymer. Physical prop- 
erties and solution characteristics are 
covered in detail. Film character- 
istics, plasticization, compatibility, 
and pigmentation are also presented. 
The last few pages of the booklet are 
devoted to application of this resin 
in paint and lacquer products, in pa- 
per coatings, printing inks, fabric 
coating, etc. Write to the B. F. 
Goodrich Chemical Co., Cleveland, 
Ohio for your copy. 


HARSHAW LISTINGS 


Latest price listings of Harshaw 
driers and cadmium lithopones are 
now available from the Harshaw 
Chemical Co., 1945 E. 97th St., 
Cleveland 6, Ohio. 


VINYL DISPERSIONS 


Technical Release #10 contains 
full information on “Vinylite” Resin 
NV.4 for use in water Dispersions. 
Formulation, mixing and grinding, 
properties, suggested uses, and appli- 
cations are discussed in detail. Write 
to the Bakelite Corp., Unit of Union 
Carbide and Carbon Corp., 30 E. 
42nd St., New York 17, N. Y. for 


your copy. 
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NO KICK-OUT IN 10 YEARS 








Sun Spirits Solves a Varnish Maker's Problems— 
No More Gumming in the Cans, No Discoloration 


A varnish manufacturer was getting 
poor results with the solvent he 
used. Sometimes it worked well; but 
at other times it gave the varnishes 
a dark cast. Further, the solvent 
was unreliable in its action, causing _ 
the products to gum in the cans. 


Ten years ago, on the advice of a 
Sun representative, the company 
changed to Sun Spirits. This solvent 
—an old reliable in the paint and 
varnish field—completely eliminated 
the trouble, and has been used ex- 
clusively ever since. The manufac- 
turer finds Sun Spirits always the 


SUN PETROLEUM PRODUCTS 


"JOB PROVED” IN EVERY INDUSTRY 


same in quality. It never kicks out, 
and it permits his varnishes to hold 
their natural color. His products 
have gained in reputation because of 
their dependability and uniformity. 
Sun Spirits has excellent solvent 
and wetting-out properties with 
most natural and synthetic resins. 
Volatility is carefully controlled to 
assure reliable drying-time in fin- 
ished products. Purity is constantly 
checked to maintain consistent 
quality. For complete information, 
call your nearest Sun Office. 
SUN OIL COMPANY e¢ Philadelphia 3, Pa. 
in Canada: Sun Oil Company, Ltd. , Toronto and Montreal 


Snood» 
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Chemical Resistant Paints 


Presented at Annual Conference of the 
Chemical Institute of Canada, Ottawa. 

Chemical resistant paints appear to 
be one of the answers to the industrial 
headache of corrosion which eats into 
millions of dollars of Canadian steel 
each year, Dr. R. R. Rogers of the 
Mines Branch, Department of Mines 
and Technical Surveys of Ottawa, re- 
marked at this meeting. 

In the paper “Laboratory Corrosion 
Testing on Chemical Resistant Paints” 
of which he is co-author with W. Ding- 
ley, also of the Mines Branch, Dr. 
Rogers said the results of the research 
on these paints indicated without a 
doubt their value to industry in curb- 
ing the great losses incurred through 





a 


corrosion. The research was set under- 
way by the Mines Branch three and a 
half years ago in response to hundreds 
of inquiries from industry and govern- 
ment departments on how to deal with 
the problem of corrosion. 

“A great many of the corrosion prob- 
lems of the various industries and gov- 


ernment departments can be solved by ° 


the use of these paints. The information 
we have obtained will be of special 
interest and value to the chemical, 
metallurgical and mining industries 
which are among the heaviest losers 
through corrosion,” Dr. Rogers said. 
During the paints 
available on the market were investi- 


research, seven 





Also for 
@ Tristimulus 


Write for Bulletin #677 to 


95 Madison Ave. 


PHOTOVOLT 
Photoelectric GLOSSMETER 





| 
For reliable gloss measurements | 
according to ASTM D523-49T 
on paints, varnishes, and lacquers 


Colorimetry with 
@ Sheen Measurements at 85 Degree Incidence 
@ Dry Hiding Power and Infra-Red Reflectance 


in accordance with Federal Specifications TT-P-141b 
Portable, rugged, simple to operate 


PHOTOVOLT CORP. | 


New York 16, N. Y. 


WATERGROUND AND MICRO 








gated. These were selected by reason 
of the special claims to resistance to 
corrosion made by their manufacturers 
or distributors. 

The paints were tested on steel sur- 
faces that had been pretreated in ex- 
actly the same manner to make sure 
that any differences in corrosion would 
stem entirely from the paint itself. All 
paint was applied according to the 
manufacturer’s instructions. 

The paints then ran the gamut of 
both atmospheric and liquid corrosion 
tests. Atmospherically they were sub- 
jected to salt spray and a variety of 
temperatures and humidity ranges. Dur- 
ing the liquid corrosion tests, they were 
both partially and entirely submerged 
in solutions of salt, caustic soda and 
sulphuric acid. 

Their resistance was timed from the 
“first breakdown” to the “general break- 
down.” 

“We made no attempt to explain why 
one paint proved more resistant than the 
other,” said Dr. Rogers. “We aimed 
simply at obtaining information that 
would be of immediate assistance to 
industry.” 

Dr. Rogers pointed out that because 
of their cost the paints were limited to 
special uses at present. 


Mice is beneficial with rust inhibitive pigments permitting 
small amounts to be used. It also provides better adhesion, 
better brushing qualities and reduces penetration 


THE ENGLISH MICA CO. 


STERLING BUILDING, STAMFORD, CONN. 
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Have You Ordered A Subscription 


PAINT and VARNISH PRODUCTION 


The subscription cost is low— 
only $3.00 per year. 


Make checks payable to 
POWELL MAGAZINES, INC. 


855 Avenue of the Americas 
New York 1, N. Y. 


To 
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Testing Hardness of Coatings 


J. Hoekstra, H. A. W. Nijveld, Recueil 
Trav. Chim. Pays-Bas, 67 (1948), 685 

The authors describe a new hardness- 
testing apparatus based on the scratch 
hardness tests devised by Vickers. 
Scratching is effected with a “Vickers”- 
6-diamond which insures a degree of 
accuracy of 0.lu. The hardness of the 
films is calculated from the difference 
between the depths of the scratches be- 
fore and after stressing (i), applying the 
well known Vickers formula 

HV = 380 : i? (kg/cm?) 

Normal hardness values of varnish films 
are about 10 kg/cm?. The article con- 
tains a number of results indicating that 
hardness is dependent on drying and 
thickness of films. 


Rosin Modifications 
J]. Rinse, Verfkroniek, 1947, Vol. 20, 276, 
279 

Rosin can be modified either by 
neutralizing the acid group (formation 
of resin soaps or esterification) or by 
saturating the unsaturated combinations 
(addition of hydrogen, polymerization, 
oxydation or combination with synthetic 
resins). Modified colophony can be em- 
ployed instead of natural resins in a large 
number of instances. In the United 
States the drying oils are substituted ‘by 
synthetic vehicles such as the styrol- 
polymers, vinyl chloride emulsions, poly- 
vinyl butyrate solutions, butadiene, and 
butyl acrylate polymers, etc. 


A Study of Corrosion Protection 
With Red Lead on Iron and Steel 


M. Ragg, Farbe und Lack, Vol. 56, 
No. 4, 137-142. 

If a suspension is prepared of red lead 
of any type, whether it is a crystalline or 
a dispersed red lead, and a clean strip 
of steel sheet or a razor blade is im- 
mersed in this, the metal will remain 
clean for a long time and will not rust. 
If however, a similar suspension is pre- 
pared of lead peroxide (PbO,) a dark 
brown powder which is as well known, 
is a powerful oxidizing agent; a steel 
strip immersed in this will immediately 
commence to rust. 

As is well known, red lead may be 
regarded as the lead salt of ortho- 
plumbic acid, H, PbO, and the formula 
of red lead may accordingly be variously 
written as Pb,* PbO, or 2 PbO* PbO, 
or Pb,O,. The lead peroxide stands in 
the relation of the anhydride of ortho- 
plumbic acid. The question may now be 
considered in which manner the red lead 
on one hand and lead peroxide on the 
other exerts an influencee on iron in the 
presence of H,O. As red lead is a deri- 
vative of PbO,, which as mentioned 


above is a powerful oxidizing agent, 
oxidation effects can be expected. How- 
ever this would be milder in effect than 
that exerted by the peroxide, as salts 
always have a weaker action than the 
anhydrides. The oxidation effect of red 
lead, as the expulsion of an oxygen atom, 
may be written by the following equa- 
tion: 
2 PbO- PbO, =3 PbhO+O 

This oxygen atom, which can be easily 
split off, acts in the following manner- 
at least theoretically: 

1. All commercial iron and steel oc- 
cludes hydrogen on the damp surface 
and it can be assumed that this is first 
removed by simple oxidation, according 
to the equation: 

Pb,O, +2 H=3 PbO+H,O 
This is the first cause of rusting. As will 
be seen, the red lead assumes the well 
known deplorizing effect, which is also 
obtained by aeration. 





2. It can also be conceived that the 
action of the red lead proceeds still 
further, so that the metal surface, which 
is now freed from Fe-H alloy, only in 
the absence of moisture, forms a passi- 
vated layer, which protects the iron not 
only from corrosion by the oxygen and 
water but also from further oxidation by 
the only weakly oxidizing red lead itself. 
As yet however, the existence of this 
passivated skin has not yet been proved, 
by the Evan’s method with potassium 
iodide or in any other way. 

3. Finally, those parts of the steel 
surface must be considered, where as a 
result of the action of moisture, iron 
passes into solution as Fe (OH), or Fe 
(HCO, ),. It is in particular, these posi- 
tions, which are endangered by corrosion, 
by the formation of local cells. If now the 
iron solutions come in contact with red 
lead, then they become oxidized. This 
occurs according to the equation: 
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2 Fe (OH). + Pb,O, + H,O = 
2 Fe (OH), +3 PbO. 


We can recognize here the similarity 
with the well known oxidizing effect of 
atmospheric oxygen on ferrous solutions. 

Fe(OH), as compared with Fe(OH),, 
is completely insoluble in water, it sepa- 
rates out on the iron surface, but has 
no true passivating effect. 

It will be useful now to answer the 
question as to why iron and steel in 
contact with a suspension of lead per- 
oxide, immediately rusts, while by simple 
immersion in a suspension of red lead, 
it remains rust free. 

It is possible that in the case of the 
peroxide, during the first phase, an oxi- 
dation of the surface hydrogen and of the 
ferrous solutions occurs. While however, 
in the case of red lead, because of the 
formation of a more or less porous coat- 
ing of an iron oxide, further corrosion 
of the metal is prevented, the oxidation 
of the peroxide appears to penetrate 
through to the iron, which then com- 
mences to rust, 

In regard to the influence of the physi- 
cal condition of the red lead on the 
protection afforded in an oil coating, 
each particle of red lead is enveloped in 
a capillary skin, and consequently does 
not come into contact with the iron 
surface, without something further. Crys- 
tal red lead, which requires 12-15 per 
cent of the film forming agent for coat- 
ing, acts as follows: 

By de-mixing, in the neighborhood of 
the iron surface, very low-oil coatings 
are formed. Thus, insulation becomes 
weaker than with a highly dispersed red 
lead which requires 25 per cent and even 
more of film forming agent for coating. 
The capillary envelopes, which in the 
first stage of the coating, still consist 
of fatty oils and therefore, are semi- 
permeable to moisture and aqueous solu- 
tions, after a time, completely change 
their nature. Red lead is actually a very 
reactionable, basic pigment, which soon 
combines with the fatty oils, by saponifi- 
cation. The lead soaps formed, which 
are soluble in the film forming agents, 
in the course of time, are converted into 
strongly basic lead soaps of linoleic acid 
into lead glycerides, and apparently into 
other complex compounds of unknown 
composition. These are no longer soluble 
in the film forming agents and indeed 
are these compounds which give the un- 
desirable thickening and sediment of red 
lead paint on storage. This thickening is 
particularly in evidence, if the red lead 
contains lead monoxide as is frequently 
the case with crystalline red lead. The 
presence of these lead soaps can be very 
clearly seen under the microscope in 
polarized light. 

The author considers that the individ- 
ual particles of red lead are surrounded 
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by capillary skins of lead soaps. As these 
are very resistant to moisture, much 
more stable than linoxyn films, which 
are formed with neutral pigments such 
as iron oxide or mica, and are also more 
resistant than zinc soap films, the pos- 
sibility that moisture or ferro solutions 
will penetrate through these low per- 
meability films becomes greatly reduced. 
Consequently, the reactions that have 
been described in the beginning, become 
less possible. However, the possibility of 
them occurring is not entirely obviated 
by the presence of the lead soaps, because 
over a long period of time, slow and 
gradual penetration by an additive effect, 
might become sufficient then for these 
reactions to take plac c. 

However, in the personal opinion of 
the author, these reactions do not occur 
to any disturbing extent, at the metal 
film surface. The chief cause of the cor- 
rosion-prote¢ tive effect of red lead paints 
lies less with the electro-chemical prop- 
erties of the pigment, in the weather 
resistance and stability of the lead soap 
films, which is an important factor. 
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Aug. 28-30. American Soybean 
Association, Springfield Armory, 
Springfield, Ohio. 

Sept. 3-8. American Chemical So- 
ciety, 118th National Meeting, 
Chicago, IIl. 

Sept. 5-9. National Chemical Ex- 
position, Coliseum, Chicago, III. 

Sept. 18-22. National Instrument 
Conference and _ Exposition, 
Buffalo, N. Y. 

Sept. 26-29. Industrial Packaging 
& Materials Handling Exposi- 
tion, Philadelphia, Pa. 

Oct. 16-20. National Safety Con- 
gress, Chicago, III. 

Oct. 18-20. Society of the Plastics 
Industry, New Ocean House, 
Swampscott, Mass. 

Oct. 23-25. Packaging Institute, 
Annual Forum, Commodore 
Hotel, New York, N. Y. 

Nov. 9-11. Federation of Paint 
and Varnish Production Clubs 
Convention, Congress Hotel, 
Chicago, IIl. 

Nov. 15-18. National Paint, Var- 
nish and Lacquer Association 
Convention, Fairmont Hotel, 
San Francisco, Calif. 
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AMERICAN ZINC SALES CO. 


This book has been designed to Distributors for American Zinc, Lead & Smelting Co. 


help you select the right zinc 
oxides. Ask for your copy now. COLUMBUS, OHIO ¢ CHICAGO «+ ST, LOUIS * NEW YORK 
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The light color of every drum of Hardestoil 15 and 
Hardestoil 16 proves their superior advantages in 
alkyd resins for protective coatings. Hardestoil 15 
is specially formulated for use in production of 
rapid-drying, high gloss, durable primers, surfacers, 
outside and interior enamels, finishes and water 
emulsion paints. Hardestoil 15 and Hardestoil 16 
bring new adhesive and weather-protective values 
to your coating, and offer increased protection 
economically. Where high iodine and low titre are 
requisites, specify Hardestoil 16. 
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ESTABLISHED 1926 


EACH LOT LABORATORY-TESTED 


Because even precise controls do not always insure 
quality in alkyd manufacturing, W. C. Hardesty 
Company applies special laboratory tests to every 
lot of Hardestoil 15 and Hardestoil 16, to be sure 
clarity and color are consistently superior. 


YOU SAVE MONEY 


Send for sample and learn how you can reduce 


your costs. 
Available in 55 gallon special lined drums. 








Send for new Hardesty 24-page Fatty 
Acid Specification Catalog 








LOS ANGELES, CALIF. 


Sees 22nd STREET, NEW YORK 17, 'N. Y. 


FACTORIES; DOVER, OHIO 
TORONTO, CAN. 











